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THE. PRINCIPAL pOAJb OF EDUCATIOff IS TO CREATE IW 
mo ARE CAPABLE 'QF DOING l^T}^ THIKGS, MOT SUPPLY 
Oy R3PEATi;iG WHAr OTHER C'ENERATIONS H;iV2 DONE - 
MI3J Vro ARE creative; IIATENTIVE AND DISCOVERERS" 

t ■ * . ^ 

, , ^ \ . ^ean Piaget 

' Sv/iss Psychologist 



• ■ . - ' ' P5/SCMS/l8 

" - 1 - • . . - , * . 

REP ORT OFvTHS' PRIMARY KATHE^aTICS WORKSHOP . - ' ~ " 

; -! ! r. .. . 

SUMMARY . ' 

. ' This Workshop on Primary Mathematics is one of a series 
planned by RECSAM* to develop solid prof,essional bases for futiire 
maths trainin2^cgur_sesr^;^'^cause of time lags hof-z^er be1;ween initial 
plans and eventual course , implemen.tation, and in the interest -of 
insuring highest quality results, * RECSAH plans to hold Similar 
workshops on each course before it is given for the first time. 

In the int^?:ests of standardising these workshop reports, 
the ;reader will find the format and some of the 5nore generalised 
content of this report similar to the earlier report on the Primary 
Science Workshop (P5/SCMS/17). Since it was agreed at both workshops 
that joint planning and careful integration of both courses was 
necessary, this standardisation wiil^be helpful. 

TKis Vforkshop- report supplements the earlier work 
presented in the Development Plan (See Supporting Professional 
Document-l) and reflects the up-to^ate judgement and opinion of ' 
leading Primary Mathematics expei^ts from ^ach of the SEAMEC member 
countries and of outside consultants. It is considered* to be- a 
guide to RBCSAM for its planning and. to the fiirector of the Primary 
Maths Course to assist him in planning* content , methods, and 
schedule. The philosophy of the. Centre, corroborated by the members 
of this liorkshop Group,, provides that the Course' Director; selected 
on the basis of his. qualifications for the' job, should be given 
wide latitude in how' he plans and conducts his course. In 
pai^ticular, since the availability of certain needed specialists,^ 
H.g. content, evaluation, educational psychology, etc. is o'ftpn 
unpredictable at an early date, the Course Director should not be 
held to' a rigid schedule but should be given maximum flexibility 
in the final programming of the course. 

It is RECSAM»g responsibility, on tiie, other hand, to 
ensure that the principles of operation of the Centre, as embodied 
in i^ Development P.Ian, are taken into account in all such course 
planning. For example, three key factors in such coui^ses are:- 

* ■* , * * 

^ . (1) , Wherf prbfessionals from outside the region must 
be brough't in -to-' conduct n6w coUrses, , regional 
' experts should^ be assigned as counterparts to 
work bio^pkly with them, with the ultimate intent 
, • . of making , the transition* tp Regionally conductod ^ 

p To g>r amm e s • . " - f 

* A brief description of RECSAM is included in Appendix P for 
new readers. . , 

» 8 :k ' 
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(2) Participants at e^ch cource will te expected ' 
to take definitive- action relative to national 
maths programmes, when they return to their ,home 
countries. They should, in effect, amplify 

, the Centre'e activities-^ through well planned 

national activities (courses, seminars, -lecturts^, ' 
workshops, etc.), thus accomplishing the 
"multiplier effect" principle noted i,n the 
'Development Plan. Provision has been made' for 
..this part of ^he effort by the establishment ^ . 
of National Co-ordinating Committees in each ^• 
member country* These comrrJittees will be t 
responsible for recommending selection of 
. , participants, for modificaiions of courses based 
*on fe*edback ^nd evaluati^anformation from. * . 
participants, and for plans for subsequent ^ 
national efforts. 

(3) The critical problem of teacher/student ' 
communications and 'its consequent effect on 

jg^ teaching effectiveness is also being given \^ 

considerable attention. • ' This problem, is present" 
, ^ "because very few course instructors have experience 
in teaehihg in all or even 4Ln a few of the 
member ceuntrios. Different national development 
policies and objectives, cultures, and educational 
systems; different terminology, even for such $ 
simple things as grade levels; and different ^ 
studjent English language capability means that 

^ . each new instructor is faced with an extremely 
complex communications problems. Evidence to 
date on sHott courses and seminars held at RECSA-M 
indicates that- an or^Lentation guide* on such 
problems is needed for future jCenti*e instructors, 
in addition to the professional guides developed" ' 
through, the v;prkshops. Action is und-erway at 
RECSAM 'to deve^lop such'a guide.,. In additipn, 
are being work^* out with the Regional' English 
Language Centre/^in Singapore to deal specif icallyi? 
with the Language Capability problem. 1 . 

7- . ■ ■ ■ , ■ • 
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(4) Close cbordination^with ott]e-r ooursps v/here 

feasible - In this case as already ioted in . 
close ioitegration of primar;^ maths and science 
C5 * v;as recommended in ,the Development Plan and 

strongly backed by members of this Workshop. 
Details on how this integratix)n- will .be planned 
are described subsequently. 



RECSAM extends its appreciation to all the SEAMEC 
country del-og'ates and other talented' participants for making this 
Workshop a success. In particular, 'Dr. Geoffrey Mathews, 
Organiser, Nuffield Junior -Mathematics Project, U.Ko and Dr. Howard 
F» Foncannon of the American Association for Advanaemeint of Science 
Washington D.C. contributed signif iciently. 
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BACKGROUND 



The professional training progra'mme and each '.specif ic 
course of RECSAM, directed at training key teacher* leaders in ^ 
science and mathematics in the Elementary and Secondary Schools 
of the SEAMEC countries was developed (beginning in July, \$19) ^ 
through the following steps: * ^ . . / - 

(l), formation of a Scientific Task Force comprised" 

-c , 'of key science/maths experts, o^ne 'from each 

member country. 



(2) a series of seminars^ generally of about three 
' . or four days duration, held -In each SEAMEC ' 

Member Country in the summer of 1967* These 
seminars .had the pri;nary objective of , , 
identifying National biology, chemistry, 
r 'elomentai'y science, physics and mathematics 
education problems and, ne^ds ^that could best 
be solved on a regional basis. Since over . , 
five hundred partipipants took part in the . 
six semiijars held,, results are believed to ^ / 
• ' truly, represent the* needs of the countries 

as then existed. ^ 

'(3) at subsequent Roei.onai .Seminar a^t REC5AK in ^ 
Penang, .where subject area specialidts (5 
'/ j ' from each cQ^^itfry) r^et to out line- a preliminary 

plan of tr^nirife and research activities for 
the Centre, jf * 

(4) subsequent Task Force Meetings to refrhe and 
amplify the projects recommended and to ^ 

• . propose priorities. ' ' ^ 

c , " . [ . * * 

(5) final review, modification and abstracting of 

' \ the projects (some similar ones wore consolidated) 

, , by ^F^ECbAM to insure a common framework of 

. / reference, to determine budgets, and to insure 
' .that the operating 'principles of the Centre were ^ 
met in all projects. \ ^ \ , 

{6)J each project was then inporporated into the Centre 
. , Development Plan* -and is described in detail therein. 

' Verbatim reprints' of the abstrfidts of Primary Math 

^ , Course TCM-I and Primary Math Research Project 

RCM~1 which will eventualiy^pseei^de inputs to the 
former follows: 



* Part I of the Development Plan -.contains a one page standardised 
abstract of each Project. Part II of 'the J)eveL6pment Pl^n contained^ 
the detailed, pro ject plan as/ginally developed/ A copy of the latter 
is included as Supporting Professional Document- 1^ 

o ■ - ^ : ' ' 
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ORIGINAL PROJECT PROPOSAL ABSTRACT (from Development^ Plan) 
I. CODE AND ^TITLE: c " ^ 



TCM-1 Modern Mathematics Teaching Evaluation for 
Primary Schools'. 



rr. ' pEVELOPiia) the basis of -proposal: 

MT-1 ' ' \ 

III. -OBJECTIVES AND' BENEFITS;- 

A course designed to train f cJr each of the member 
, countries a cadre of persons qualified in modern primary- 
^ school mathematics methods and content who can s^ve as 

leaders i-n the introduction of nev/ curricula to tiieir 
^ " countries' schools. 

IV. DESCRIPTieN: . ^ ^ \ * . ^ 

JLJnder the guidance of one or two- consultant-teachers, 
the participants will analyse existing modern v primary - 
mai^iematics programmes, discuSs and evaluate the long\ 
term Gontent needs of the fegion^ including timing- ot 
^introduction of new elements," study arid practise modern 
^ ^ teaqhing methods^ and study and practice appropriate 
evaluation mechani^ms^ 

V. PARTICIPANTS: 



Pour to'^ix key lecturer* in elementary methematics 
or other supervisors .and leaders in elementary mathematics 
programmes '/rom^each country^- who will be in, positions to 
play leading, roles in the development and implementation 
of modem mathematics curricula for the primjary- schools of 
their countries. 

VI. DURATION AND PHASING: 



A six-month course,, off ered annually as needed by the 
rc^gion, v/ith modification of later cycles as re'quired by. 
expQricnpe. ^ - 

\ . 

A m(5nth of pre-course pV'eparation and a period of 
post-coul^se evaluation is- needed. I£ ^possible some , 

- co-ordination with course (TCE-l would benefit both groups. 
It would also* be preferable to |iaVe participants in TCM-i 
and TCM-2 together for at least two weel^s in? order to 
give tl\em an indication of the articulation between 

» Primary and Secondary Mathematics. 
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■, .- ■■ 

ORIC-INAi: PROJECT ?RO?T)SAL ABSTRACT (from Deycl^pment Plan ) 

!• ^ COSE km> TITLE: ' 

RCM-1 Curriculum and Evaluation Research ^n Primary 
^ Mathematics*. ^ " • 

' ' ' ' . ' ' * ' * . ^ 

SEVSLOPSD ON THT BASIS OF PROPOSAL; . , , . ^ . * 

IIlL. .OBJECTIVES klTD BEI JEFITS: ' ' ^ ' 

• ^ » . - 

• "^his group will make studies of mocierh mathematics 

^^^oyrricula foi: elementary schpdls and Recommend ^to 
participating countries met'fiods of instruction "and content 
, • appropriate to the needs of the primary schools' of the 
^ region. They will also stress the interrelatidonships among 

. thc'^arious elements of ■ mathematics/ and with science 'and 
^ . other subjects (e*^. English, psychology) ' ^ - 

IV.- DESCRIPTIO};: 



J 



In^jQner,^sosgions,. the participants v/ill study 
'Syllabi/^nd teaching methods^ based oh research doi^e in ^)ther 
part^of -the world,, will de'sigfi investigatioris on the ^^lidity 

le fnethods in this region, ""'develop prototype teaching 
units and c^jrricula for testing in their own countries, and 
iTiake suggestLons for the member countries in tlje' trial use 
of these* units. /Emphasis will le on modern amd practical 
topiQS and methods.' ^ . • - 

.. ' , t' 

V. ■ PARTICIPAMTS; ' ' , ^' [ * 

Two participants, f torn each country 'with a knowledge * 
of modei:h mathematics and experience in teachin^;with an 
experienced oonsultant for initial stages, / * - 

VI. ^ DURATION. AND JgHASINQ:' . . , 

• . , .-An i/iitial -periodj 6'f^six months in the C6titre> which 

>\ ' , work is. based on research already done in regional oountriesi 

ah interim, period for trial and modification, in the home 
^, countriqc, fo.llowed by one or two additional groi\p research- 
. w^-iting-om^rovement periods at the Centre.. Co-ordination 
• with RCE-l will ,be maintained. - - • ' 
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The objectives of xhis workshop v;cre; • 

(l) to invite a panoX of experts, including at least 
one primary maths expert from each SSAKEC country, 
plus outside consultants^ as available, ta 
rcviev/ ,the basic plan for Primary Maths Course 
TCM-1 (cCo abstracted in the previous section) 
from the standpoyit of appropriateness,^ timeliness 
and prof essiorral adequacy, 

, (2) to amplify and expand th'e descriptions of the 

crour^e (content, rr.efhodologj^ of teaching and 
' instructional aids) that were previously developed 

by the Regional Hath^tTask Force to the point 
' * v/here a document could be provided "that would 

'&erve as a detailed guide to the future Course 
Director. 

(3) to discuss any other points or problems relevant 
to the success of the programme and recommend 
specific courses of action* In particular to 
discuss the 'interrelationships of this course with 
the Primary Science Course TCS-1 and »plan 
coordinated effor't, . * , 

The prof essional documerjts resultin£; from this workshop 
cession - name-iy those items believud of moat help to RT^CSAM* in its 
initial planning for the Course and to the Course Director - Tiave 
been included in the body of this-report, immediately fallov;iiig% 
The administrative detoils of the Workshop and its Proceedings, 
necessary to a complete understanding of the overall results, are 
included in the appendices. It is hoped that both the professional 
ttertion and the prooecdingc can serve as guides for future RECSA?! 
workshops. Readers are invited." to submit constructive suggestions 
f ogiPdmprovement of both parts of the report directly to the Project 
Office in Penang» 

-The following section, e'lititled "Major Results and 
Recommendations "Jbovorc the , prof ecsional and budgetary suggestions 
of the workshop,- Its format is similar to the original document ' 
on the course TCM-1 (.P^se r 5 ) but is considerabiy amplified. 
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INTRODUCT ION ^ - . ' ' ' ' • - 

' ^ /f— SFAr-JEC Sorjiohai Oontrc for Education in. Science and 

Mathcfr:atioi5 (ifECSAM) hold a planning- workshop on the teaching; of 
Frimaj-/ iV.thomatiCG in Ponanf:, Kr^laysia - Juno 30 - July 3, 1969. 

- The IJ'TCCAM Prorrammo 'Co-o'5:dinator wolcomed member country; 

^ -parti ei pants and consultants at tho op^ninn session*, ^Hc outlined*" 
'the objectives of the workshop and the back'^round inf ormation Irelevant 
"to th:, proposed Primary Maths Coarse TCM-.l'-.^acrn Mathematios Teaching 

, and rvaiuaticn for Prinuiry Schoclc, scheduled for early 1971, He 
also reviewed c^o^rtain recommendations from the recently comDleted 
f-rirb-ry Spi^^nco Vcrkshop (see report P5/SCMS/17) hel'd in Manila,' 

-Philippines, d^etails wh^ch should be considered. He then invited. 
:-:r» Chin Pm Scn,v, Actin7 Chairnan^ RECSA^t Steerinf^ Committ'ee'tc 
address the meeting and. to chair the, first plenary 'session. Mr. 
Chin and Kt. C. Oanas- lin^'^arn then 'alternately chaired* tho plenary 
s-essionso ' The initial session outlined, workshop* objectives and 
invited dole ;atcs ■ from member countries to 'report on Math^. projects 
and other curriculum development reforms in their own countries. 
These reports arc included as Sxipportin.- Professional Docuniont No. 
A - 2. 



The specific v;ork sessions were conduptod in two separate 
groups' to develop /sidelines as to philosophy of approach, basic 
principles, th^ overall programme, including content and timing and 
other requirements. Discussion items and participants wore:' 



Scope of content of cours.e ]i Gr'<£>up I 




Methods 

Material theozdoG 
Learning- theories 
.Bvaiuaticn 



Adaptation techniques 



6, 
7. 

8> Problems of Innovation 

9* 'Time duration' 

10. ' Financial consideration 

11. Staff m^- . ' 



)T!r. Bahai:in Shamsudin 
)Mr. S'erto Ekriyagala . 
)Mr. J.^ Vanniasinfjham 
)Mr, Tan -Ben,<^ Theam 
)Mr. L.M. Fredericks 
)^iro yionr Hoe Sing 
)Mr* Hikmat . 
) Mr . C . G ana s al i "ngam 

)GrQupIl' 



Teacher Training: techniques )Mr. E. Abracia 

)Mrs. Chav/eewan Mahata^p 
)Dr. Nj'^iiyen Kuy-Bong 
)Mr. Chin Pin'Sen£^ 
^ )Mr. Nasir Zain 
)Mr. H. Foncannon " 



. Tho following pa^^os present" the detailed course pla^ 
and related recommendations' as dori'ved via the V/orkshop. 

To make it simple for the reader, the format of the 
revised course is identical^ to* th<. orx/;inal abstract of TCM-1 
as presi^nted 'previously. ^ . ^ 



* A list of pai:ticipants is 'included in Appendix B 
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DS3CRIPTI0N OF Tffi! PRE^Y HATHBIATICS 7EUINI?jG £OURSE 
^_US_gSQF-CB£D BY WORKSHOP) 



I/. CODE AND TITLE: 



TCK-1 Modern Mathematics Teaching and iivaluation 
. for primary Schools. 



II. DEVELOPSb ON THE BnSIS OF PROPOSAL: 



MT-1 Teaching of New Mathemtics (Primary Level) 
refer Supportiing Professional Document - 1 
(P5/SGHS/TF/3) 



III. iiE-lS AI4D OBJECTIVES; 



To improve participants ^ understdriding of the "new" 
content and the "new" approach 'to teaching primary 
ijiathematics, with special emphasis on the continuity 
of mathematics through the study of its structure 
•and th^me. . 

To make it pcssiole for partipipants to examine 
carefully numerous new philosophical, pedagogical 
and •methodological, approaches including the nature * 
of ar^ the content in each of them; and to have 
some practice in effoi^ts to adapt approaches and 
^ content ^to 'the conditions in th^^ir own Countries 
as a basis for Being qualified to help in making 
decisions as to what member countries vrould adopt, 
and to provide leadership in projects for the 
.improvement of mathematics education. 

To train key personnel from member countries in 
the content and teaching of new mathematics at 
\the primary level, ^ so that on tjieir return t(> their 
respective countries they can efficiently organise 
suitable national programmes • 



IV. DESCRIPTION OF THE COURSE; 
"A." Orientation • 



' The committee agreed that at the beginnizig of 
the 'Course an orientation programme should be*^ organised. 
Topics for* consideration should include among other 
things the following: - ^ 

. Famil^ari^aMon v;ith local condition* 

. Partic5ipants to give a brief outline of the 
system of education in their owi;i coiontries,. 
.witJi. specif reference to Mathematics,, along with 
sample materials.- 
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^' - Mathematics Curriculum Content - Metho dolopv 
and Psychological Inrolica tlons 

. A greater percentaee cf ^ime should be devoted 
.to practical work. This practical work should 
^ be supplenent^id with lect-ores'and seminars; 

' ' . It is recoinnended tkit the course director 

should ensure that the participants of TQ-I-l' 
_ ^ should be made fully acquainted'with the 

primary, maths programmes in -and outside the 
SEAI'iES region. _ • * 

Teacher Trainiiig Techniques • / 

1 - i3asj.c Principles ' . ' ' 

: The elementary teacher is expecteJt to teach 

all subjects in one class, especia^y in 
. the lower elementary grades. 

In-service education (or continuing 
, education) is equally important as = ' ^ 
pre-service education. 

In-service programmes should be part of 
regular prograrpes of teacher training 
institutions. . * . 

^ * - * 

. All teachers are expected to participate 
, in rej^ular in-service education. " . 

. Continuing supplementary materials are 
o to be provided by educational authorities 
to teachers as one aspect of continuing 
^ teacher education. 

. Educational research should ba part of 

activities of tu^icher training institutions. 

) \ ^ • ' ' 

. , • Encouragement of frequent^ informal meetings of ' 
teacher's. ' 
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Sti^c;csted items to be incorporated in the 
RECSAK course; 

Each participant is "requested to bring 
with them information on pre and in-service 
elementary teacher training in maths in 
hiwjpwn country. 

Participants should be given early 
informatipn of the date of the course by 
their Ministri£§_of Education in order 
to get prcpa 





. Use of TV ih '.the teaching of Math. 

especially xo orientate teachers, ^houlc 
be included r»-±ho, course, 

\ Study of the latest irends in teaching 
_J mo*dern maths from various countries in • 
the world. ^. • 

Guidelines, on -how to conduct in-service 
courses at na'tional. and sub-national levels. 

Ways and means o^ getting teachers' 
evaluation on in-serVvi-ce programmes. 

, Continuing corpmuni cat ions with local ' 
teachers conducting nev/ programs in schools. 

Implementation and' Teacher TrMning : 

This aspect of the course' will be devoted 
to the problems of the implementation of nev/ 
curricula and the associalTed problems of "pre 
and in-service teacher training. 

Implementation problems which will be 
considered are:. 

Establishment of a receptive climate for 
the introduction of curricula change at 
the national and sub-na-tional levels. 

^ Consideration of the rate at which- cfe?ricular 
change can or 'should be introduced. 

. The proDlems of pre and ih'^ervice teacher 
edupation, and the diffet*enccs betwe'en 
the "two. ' , • > ^ "'-^ 



\ 
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Teacher training issues which will 
be considered are: 

Evaluation of pre and in-service t rainir\g 
in primary maths teaching that 'have -been 
' ' "carried on in the participating countries. 

. Formulation of statements of" what is 
desired in today's primary maths prograjn 
in t erms of professional training of 
teachers. 

. Study and critique of available reports on 
success and failures of'in-serive training 
activities in the' different countries as 
the national, regional school district and 
school level, 

♦ Fornjulation of implementablc plans 'for, 
^ pre and in-service training that may be 
* used in the participant countries. 

The totality of the above experience 
should be primarily geared to finding 
;4j|Asolutions to the recogriised'problems of 
jr^the pre and in-service training of t eachers 
for, primary maths teaching, such as: ? 

. ^ Inadequate content background in science, 

. Ignorance of modern teaching methods, , 

. Financial difficulties of teachers which 
prevents them from further training. 

. Difficulties facing teachers who must try 
to sfudy-and teach al; the sama time, 

. An instrument to evaluate teacher ^s is 
' necessary. * 

. Inability to impj^ovise equipment and 
maienials. 

. Inadequacy x>f the in-sprvice training 
opportunities afforded to t^eachers. 

. "No-n-availability of curriculum "materials 
that reflect the more acceptable * 
approaches to mathemeitics teaching^. 

Pears of mathematics among t eachers. 

// « 
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B» Problems cf Curriculum Jrmovaxion 



, Consideration of the techniques apd major 
probl.ems associ^^tgd v;ith curriculum innovation 
anl provision for development, review, and 
^ovalu^o-ion of feamplp lesschs developed by 
par?.i"cipants. This course should be* as much as 
poc'^blQ bo "carried 'out by parViqipants either 
i'n laboratory or worl^shop . Included will be ^ 
discuGBions of, and practical wozdc in: 

' • The philosophical basis for content 
selection an:l 'style of approach, ♦ 

• • The techniques for the preparation of 
written- materials for teachers and/or 
students • • ' 



»The development' of auxiliary* materials , 
such as -apparatus and visual, or audio . 
aids, £^ames and simulati<)ns. 

The implementation of curri>culum, and 
.the (?han,:'es^ reauired, includirig * 
necessity /for alppropriatoly trained - 
ti^achcrs familiar v/ith the philosophy 
and approach of the n*^w materials • 

The problems presented by t'he opposition 
^io chan/jc- .'re^orally offered by 
traditionally oriented teachers; 

^ Tho^fact that to bt. successful 
innovation roquirdd the sympathy and 

: support of administrators, lo,^islators, 
and cf the public, 

.The influence that the introduction* of 
fnnovatin/-^ techniques and materials in 
the tc^chin/j of mathematics • and scionce' 
•j has on the teachiri£^ af other subjects. 

. .The-applicati.yn of educational research 
lU'ncludin/^ psycholo/^^ical and social 
aspects to curriculum innovation, )• 
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£« ' Special Issues , - ' ! 

.h.,.iri^;°? comiap for'TCM-l. (cour-s^-one) participants 
, shoulQ study the exi-tjn,- mathematics curriculuni iS 

thexr respective coui^^ so that they would ^ 

better equipped to raise special isSues relating 'to 
their own countriesv — 

c^valuation Techni<yies ' . ■ 

. Evaluation techniques, both classroom and 
curriculum- should be dealt with. In- addition, as a 
pr-.ctical exar^e,, the participants should make an 
evaluation of TCM-1 (course one). It is suggested 
tha. the questionnaire for tMs _ejcaluation "be 
developed in workshop sessions. • . ' . 

.ftTrf/l J-^^coniniended that RECSm produce a handbook 
of^TCM-1 (course one) for distribution to member 
countries and others interested. -This handbook could 
also serve as a means of encouraging Constructive 
.critioism and upgrading future', courses. 

■ PARTICIPANTS^ . . [ 

t^pl.^/^"^ ?° I'Ctur.... in elementary maths, or otlh^r 
ihnt elementary mafhs programmes from each countrff, 

who will be m positions to play ^ding roles in the^ 
development and implementation of modern mathematics ' 
curricula for^ primary schools of their countries. • 

th^ r ,^^^*^^^P^:fs /Trom the membe^ countries should have 
the following qualifications: ' 

• Proficiency in English. " . 

. Teaching experience- of normally S years or mere." ' ' ' 

. Knowledge of at least' Secondary Mathematics.' 

Tim DURATlCf? Alfp STAFF; ' / 

It has been' agreed that the suggestion made by the' 
Primary Scienc^ Workshop for a 4-month, course -aTo^iAe 

there l™e,lZf ''''''' ^-^-^ 2^^--)^ 

1 course director (be appointed .bjr October 1969) 

^ director from the region (be' appointed ~ 

by October, 1969) 
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♦ 

15 - • * 

2 full-time instructors fr^m the re^'iort a,nd j' 

8 part-time consultjints, cr r<5s'ource peaple^ 

i , • 

Those consultants and resource people will be 
available cn short visits and their work will be devoted 
to special topics. ' * 



Full time ins^tructors will be selected from member 
countries with a view to offcxihf; them possible^ 
permanent Centre appointments in the future in 
• V- '^cc^rdance wit'h^thc Centre's philosophy of recruitment. 

VII FirAIICIiiL C0NSI3CRATI0NS: 

(i) for RTCSAM participants: \ a ^ 

..^ Air travel fi^om capitals ci'ties to ^ , , 

* member countries to RECSAft: 

18 X :i6o ^ r2880 

Stipend for l8 v/eeks ^ ' . , ' 

X 18 . \ > , ' 8100 C10,980 

(ii) Staffing; ' ^ ^ - - . 

3 fuH^time instructors *from . . ' ' 

the re£^ion . ^ ^ ^ 

- fincld<yji;S Associate^ Drrector) , • ^ 

^ 'travel 3 x $160 " 46D 
- t \ per dio^m 2S) days 

n6/Day . \ ' ^ ^ . I536 

■•^'^ honorar'ia ,$900 X 3 V 270 , 0 - -4,716 ' 

^ . (iii) Other, operational expenses ' j 

Purchase of developed " • ' 

materials- , lOOO 
Purchase of b6x)ks 5OO 

■ "^ocal transportdjt ion ' 300 

- Support Services \^borato/y ' 

technician ^\ '300 . * 

^ Purchase of suppiiesX. 300 2,400 ^ 

(iv) 'Continr^encies < • lOOO" • 1^000^ 

\ ^\ 19,696 - 



< 



* It is expected tha^ some of the costs' for consultftpts will be 
"met by US/AID, and UK/CREDO, etc. 
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SUPPORTING PROFESSIONAL DOCUMENT - 1 (cont'd) ., ' ^ 

' THIRD TASK FORCE MEETING' ,. ' . •> 

REPORT OF THE MATHEMATICS SUBJECT AREA^ GROUP , ^ 

f 

Biscipline; ' Mathematics' * * 

' Members; ^ 1. Prof. -Dang Dinh Ang (Chairman) 

( Vietneim) . » . ^ 

2. Prof* Ruth Wong . (Consultant) 

(Malaysia) ^ - ^ 
. 3. Dr. Geoffrey Matthews (Consultant) " 

(U.if.) . ' . ' < ^ 

4. Mr. Lim Ewe Jin. . (Rapporteur) 

(MalayHia) 
5*\^Mr. Chan Kai Yau ' " ^ 

(Singapore) ^ . - -\ . 

* • ' » * 

. Introduction ; ' , ' ' 

Before going into the details of its recommendations 
the Mathematics Group felt that it was important fo stress thE"' 
following principles which" shoul.d be borne in mind- at every sUge 
of planning and working. of the Regional Centre - especially the 
planning stag^. ... - . 

V/hile there is cPj^mour ' all around us for .change- (a 
calmour which perhaps is.^the/ most loudly heard, in oiXr present ' ; 

rneQtings) the maths group #41 1 .that 'there should not be 'change ' • 
f035 change's sake. Howe;;^r, when we do recommend a change it 
should be done with a clear 'knowledge and understanding of our . « . 
.countries' needs, o^^jectives and priorities. Furthermore' ^ "• 

these needs, -etc. should be evaluated before the details of ojxr 
courses and^projects are finalised. Towards this goal, perhaps ' - 
the' Regional Centre could run a .preliminary course on .evaluation - 
whose participants 'could return to theii- own countries and evaluate'' . 
m turn the ^needs etc. and existing programmes and eventually * 
materials produced by the Centre. ■ ' - ■ . . 

The maths group also fe-lt very strongly that there 
should be provision for -the evaluation of tM following in member " ' 
countries jvhen the Regional Centre is in' operation:-. 

(a) the effectiveness and success of courses and 
projects run- by the Regional Centre. 

."^ . » ■ ■ 

(b) the extent to whicji objectives -of member 
countries are being achieved through courses ' 
and projects provided by 'the Regional Centre. " 
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SUPPORTING PROVISIONAL DOCUKEMT - 1 (cont'd) . - 

Finally, the great^est obstacle to the euQQfi6,8i of our 
Regional Cenire may" perhaps be the top-level policy cjakers %i 
member countries. To surmount this it was proposed that a 
conversion or "winning-over" crusadte be directed at these people. 
To this end it is iraperative that, i seminar be arranged fo'rrop- 
level* policy* maJcefs \n maths and sci^hce education, head te|LGhers 
and senior teachers. ^ , . - * - T * * 

^ • *' : - ' . 

- The followiu{j pages contain our amended version of *' 
P5/SOI.JS/TF/3. . ' ; 
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SUPPORTING PROF^SIONAL DOCU>IE?JT - l^ CcontM)" ' " • 
(■p5/sCMS/TF/3 - revised) ~' = . . " ' * 

SUMItlARY OF MATHEMATICS PROJECTS FOR/ THE REGIONAL CENTRE 



The refined mathematics projects proposed for the 
Development Plan of the Regidanl Centre include the following. 

X. .Master Phasing Plan for Mathematical Projects. 



il. Training Projects 

M.T.I Te«phing of New Mathematics (Primary Level) 
M.T.2 Teaching of New Mathematics (SecondTary Level) 



III* - Research^ Development and Evaluation Proj^ee'tg 

M.R.I Curriculum Research aaod Programme Evaluation 
^ (Primary Mathematicis) , 

M.R.. 2 Curriculum Research and . Programme Evaluation 
(Secondary Mathematics) * \ ^: 



IV; .The^appointmant of the Hej^ of tfie Mathematics 

.Department who is to supervs«e training and research. 
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SUPPORTING P ROFESSIONAL T)OCUMENT - 1 (cnntJ.^) \ , . . " 

(P5/5CJIS7%7^ a revised) - ' - " ^ " 

'i^ . ■ 

' ' - ' * ^ ifq^ SVmS FOR VfRITI'NG OUT RSPfNEJlEHTS ' ' 
• ■ ■ ■ ' PROJECTS /courses . 

FUNCTIONAL; DIVISION! TRAINlfejG - 

i .la; CODE DESIGNATION AND NUMBER; . ' • 

• M..T.1 - Please refer -to page 11 of Mathematics Report in 

v.- P5/sc^!S/5, . ■ ^ 

(b) . TITLE; •'. . . ' 

= Teach:^ng o^ew Mathematics (Primary Level) 

(c) " AIMS ANg OBJECTIVES; * 

" • 1.- To improve participants understanding of the new''* 
content and the "new" approach to teaching: "primary" 
. ^ mathematics, with special emphasis on the .contioiiity 
. ' » of mathematics through the -study of its structure and 
theme*' * ^ i- 

, ■ - 2. ^-odevelop practical ideas for implementing "new myths' 
m primary. schools of participating countries. • ' 

; -yf' draining of Key personnel from member cisuntries in 
the cpntent and teaching of new mathematics at the 
primary level. After .the course the participants 

expected to go back to' their Respective countries 
' organise similar courses for other teachers in 
• their countries, " . . 

(d) DESCRIPTION OF PROJECT /COURSE ;. 

'Should aim at providing the participants with 
bdth the theoretical and practical knowledge in the modern 
content and m.ethod of Primary School ilathematics.^ The 
experiences gained..in, the following programmes and methods 
of teaching must be fully titilisedJ- 

. I. 1. The Nuffield Project 

. 2. Minnesota School Mathematics & Science Project 

3. Use of didactic materials such as Cuisenaire- Rods, 
. Dianes.and Sterns apparatus etc. 

4. Approaches to Maths, such as discovery, 

♦ • . , • ^ " 

' Hi To ehcpurage discussion of the -"new" content and approach 
among participants, especially concerning ' the value of ' 
participating countries and the., way of adapting it to «^ 
them'. : .. f ' <• ■ . . ■' ■• 
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SUPPORTING PfiOFESSIffllAL DOCUHEtfT - 1 (cont'd) \l 
>(e) DETAILS OP PROJEGT/COURSE ' ' 1 ' , * 

!• -HaterialsV of the projects mentioned above to be 
studied critically against the needs of countries 
concerned, ^ - * \ 

2» Some education in the foundations of mathematics - 
including perhaps some idea- of the i*felationship of 
set theory and numbers. ^ 

3^ Seminars* on the value of the above material. 

4* Practical experience , ' ' - ^ ' 

(ii) DURATION ^ . ' 

3 months at 30 Kours a week - times a year - including 
workshops, seminars and practical work. 

V (iii) SPECIAL COSTS ^ 

Please see programme T.l for details. 
U.S. §54, 800/- per year. 

Pood, lodging ^& laundry costs should be altered from 
U.S.$2;700 to U.S.SlOO X 3 X 75 = IT^S. $22,500. ' 

(iv) PHASING 

1st 6 *i)ionths of first year — Planning 

next 6 If 2 couss,es 

,\Prom Second year onv/ards, the first 3 months of 
^ each year will be spent in planning and selection of 

, ( participants and the nepct 9 months wilj. 'be used for 

^3 courses eaQh year^ 

(v) BENEFITS ^- , ' , , - 

1. Mafihs content and methods of *t caching can be 
gradually and smoothly modernized in the. whole 
region. * 

2. Evontually there wo'uld be -great er'unfformity in 
Mathematics instruction in th^ wiiole region. \ 

3. CommdfTtraining will lead to* more Regional 
co-operation in research in the field.' 
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SUPPORTING PROFESSIONAL DOCUMENT - (cont 'd) 

(f) SPECIAL INSTRUCTIOKAL/cOURSE MATERIALS AND EQUIPMENT NEEDED; 
instructional/course I4ATEBIALS * ^. 



Books and other 
learning materials . 



) For. cost please see 
.) programme MT. " P5/SCMS/9 , 



?(ii) EQUIPMENT 



For cost please see 



A film projector 
Films * 
structural & other ) 
apparatus for teaching ) »^5/^^"^>/9 



mathematics 



) . 



(g) PARTICIPANTS: ' * . 

(i) gUALIFICATIONS 

Promising teachers and lecturers, who have at least 
secondary school 'maths and have taught mathematics 
for 5 ^ears and can be expected to go back to "their 
^ countries and conduct similar courses to their 
own teachersr. . . - 

^Proficiency in English Language. 

o 

(ii) - ^JUMBER ' ' * ' 

30 students per class. 

(h') 'professional STAFF.; ' - . - 

Two lecturers vdth experience an the teaching of new 
, 'mathematics ^t Primary Level - one short term and 
the other long term. - - 

' ' . t - . 

(i) SUPPORTING SERVICES AUtS C0>>0RDINATI0N V/ITH OTHER -FUNC TIONAL 

DIVISION: ' I ^ ' ^ 

' ^ ^ 

(i) SUPPORTING' SERVICES^ i 

(a) Administration Typing 

Office boy 
^ ' Clerk/Typist 

(b) Technical or 
Laboratory Personnel 

^ Vforkshop Assistant 



Ciuld be Used for 
M •T.a as well. 
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SUPPORTIHG PROteSIOHAL DOCUHEtJO? ^ 1 (cont'd) 



(ii):^ CCM)RI)IHATION 

Regional Director for Mathematics working under 
the Chief Regional Director will be responsible 
for orgeuiising and co-ordinating all the - 
mathematics programmes- in Training, Research, 
Special Services and Information. He should 
also co-ordinate the research and training 
programmes J at national levels # 



After returning from the regional centre, participants 
will participate^ in the conduct. of similar training 
in their own countries and' the caj?rying out of 
individual research programmes at national level. 
They will also submit periodic "reports of ovaluation 
to the regional centre for compsirison and for further 
improving thq programmes at the regional centre and 
in the member countries. 



( j) PLAN FOR EVALUAT: 




9 * 
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WORKSHEET FOR WRITING OUT REFINEMENTS 
PROJECT/COURSES 



P5/SCHS/18 



FUNCTIONAL DIVISION: TRAINING 

(a) CODE DESIGNATION AND NU1>!BER; 



'4 



MT-2x Please refer to. page 12 of Mathematics Report 
in P5/SCMS/9» 

(b) ' TITI/E: ^ ' 

Teach'rng of New Mathematics (Secondary Level) ^ 

(c) AIMS AND OBJECTIVES: 

1. To improve particip^ts understanding "of the "new" 
pontent and the "new" approach to teaching 
"secondary" mathematics, with special emphasis on 
the continuity of mathematics through the study of 
its strqcture and theme. 

op practical ideas for implementing "new 
n primary schools of participating 



2. To devel 
maths"- i 



countries; 

3# Training ' of ^ Key personnel from member countries' in 
th^ con-tent". and teaching of new mathematicB^-at 
the prirrary level. After the course the partici- 
pants aie expected to go back to their respective 
countries and organise similar courses for other 
teachorq in. their- own countries. 



(d) DESCRIPTION OF PROJECT/COURSE 



^ The course shoiild aim at providing the participants 
with both -tiiecTetic^l and practical knowle(\ge in the modern 
conterit and'kthod of Primary School Mathematics. The 
experiences 'gcAned in the following programmes, and methods 
.of teaching must be fully iitilised:- \ iv. 



1. The School 

2. The Ill].noi 



3'. The Sou 
4# The Scoiti 
5. The Mid: 



Mathematics Stud^y Group (S.H.S.G. ) 
s Experimental Programme 
:;hampton Mathematics Projects' * - 
■ *sh Mathematics Project 
ands', Mathematics Project etc. 
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SUPPORTING PROFESSIONAL lOCUMHNT - 1 (cont-'d) 

(e) DETAILS OF PROJECT /COURSE; ' - . . ' 

• ' (i") CONTENT 

• I ' ' ."' - 

1, 'Materials of the projects mentioned above to 'be 
studied critically against the needs of countries 
copcerned. " 

, ■ ' ^ 

2, The integration of* classical mathematics' into 

modern mathematics. ■ • 
3» Seminars on the value of the above material. 
4» Practical experience. 

'(ii) IXJRATIOK " " 

■ 't ^ 

3 months at 30 hours a week. 

(iii) SPECIAL COSTS 

USS54,800 per year. ^ [ 

(iv) PHASING 

1st 6 mon-rfis of first year Planning 

' next 6 2 courses 

Prom Second Year onwards the first 3 months of 
each year will be spent in planning and selection 
of participants and the next 9 ^^'^^^ will be 
used' for 3 courses each year. 

(v) BENEFITS ' - 

1. Maths content and methods of teaching can bfe 
gradually and smopthly modernised in the whole 

^ region. 

2. Eventually there would be greater uniformity in . \ 
Mathematics instruction in the whole„ region. 

3. Common training will lead to more regional 
co-operation in research in the field. 

(f ) SPECIAL INSTRUCTIONA.L/COURSE MATERIALS Alfl) EQUIPMENT NEEDED ; ' 

(i) I^fS^yCTIONAL /course MATERIALS 

Books )Por oost please see 

and other\learning materials )Programme WT.2 P5/SCMS/9. 

(ii) EQ UIPMENT " " ' ^ ' 

A film projector " ' ) ^^^^ please^ec 

H -n . ^ \ Programme HT.2 P5/SCMS/9i 

Structural & other apparatus ) ^11 

for teachiftg mathematics ) 



* 
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(g) Participants-; ■ 

V - \ 

. (i) QUALIFICATIOriS 

teachers and lecturers who' have at' ' 
least a f irst*degree in maths and have been exposed to 
modern maths and cnn be expected to go back to /their , 
coiintries and conduct similar courses to their ann ' C 
. teachers . ' ' 

Proficiency in Enplish Language, 
(ii) NW^BER' ■ . . * , .> 

■ * - * 30. Gtudents per class. 

(h) PROFESSIONAL STAFF ; 

Two lecturers v/ith experience in the teaching' of New 
Mathematics and fainiliar with secondary school mathematics, of 
^ whom one should be a lon^. term lectuf er and. the other a short 
term lecturer. These persons may be drawn from school 
supervisors, lecturers in teacher training colleges and univer- 
sity professors. *" 

(i) _ SUPPORTIM} SERVIG RS AMD CO-OROINATION WITf^TH ER FUNCTIONAL 

DIVISIONS; ~~ ^ — ' 

(i) SlTfP-ORTi^d SSRVICES" ■ 



(a) Admin :.Cor at ive Typing 
Office bo7 ' 
Cle.k/rj'-pist • I 

(b) Tcjhnical or Laboratory 
Personnel- Workshop 
Assistant 



Could be. usgd 
for 

M.T.I as well. 



er|c 



(ii) CO-ORDIMTION - ' ' 

Regional Director for Mathematics wprkaiig* Under the 
Chief Regional Director will be resDonsible for -organiz- 
' • ing and co-ordinating all the, mathematics programmes in 

Training, Research, Special Services' and Information. 
^ He should ^Isb co-ordinate the-resfearch and trainife 
• prograrmnes at national levels. ' ' " : ' \ 

(j) PLANS FOR EVALUATION; • ^ 

' ^ After returning from the regional centre participants' will\ 

participate in the conduct of similar training in. their own • \ 
countries and then carrying put of individual 'Research pro- - ■ \ 
.grammes at national level. They will also subrtit .periodic' repairs, 
of -evaluation to the regional- centre for comDarison for- 
further improving the programmes. at the regional centre and in • 
. -the member countries. . t ' • • - 

..36 ^ ' ■ ■ ■ 
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SUPPORTING PROFESSIOHAL DOCUMENT - 1 (Cont'd) 

Pg/SCMS/JF/S (Revised), ' ^ . . 

WORKSHEET FOR WRITING OUT REFINEHEKTS 
, PROJECTS /COURSES ' - 

PUHCTIOML DIVISION: RESEARCll DEVELOPMENT AND. 'VALUATION 

(a) CODE designation' AND NU MBER; 

M.R.I , ; 

(b) TITLE; 

Curriculum Research and Programme Evalue^tion 
(Primary Mathematics) 

• 4 

(c) AIMS AND OBJECTIVES; 

(1) Comparative study of mathematics syllabuses and 
methods of teaphing, 

(2) Trying r out experimental syllabuses and new methods 
o^^ inslfru^stion. 

' : ^ (3) Making 'suirtgible recommendations on (l) and (2). 

. (d) DESCRIPTION OF PROJECT /COURSE: 

■ ^ (t) Participants to take part -in workshop sessions to 

. > .study collected syllabuses and to sample the 

teaching methods. 

(2) Participants to draw up p^wtotype syllabuses for 
experiments. /N » 

(3') Participants to conduct GX*periments Separately in 
their own c6untr;Lcs. • ^. 

(4) Participants to evaluate tKfese experiments as 
nerce^sary 'and report to the Research Director for 
Mathematics at regular intervals. 

(5) Participants will help in the writing of prototype texts ^ 
(e.) DETAILS OF PROJECT /COURSE; . ' . 

(i) CONTEI^T * " 

(1) Emphasis on modern mathematics. ' 

(2) Emphasis on practical mathematics.' . ' 

(ii) DURATION • ' 

6 months followed by 2 hours of individua;! experiments 
and then ^another 6> months of work together. ^ 

(iiij SPECIAL COSTS ' 

U.S. $20, 000/- . . . ' 



: ^- . ... - P5/SCMS/18 

■ • , . 

SUPPORTING PROFESSIONAL DOCUMENT - l '(■cont'd) < .: 
(iv)" PHASl'lJa , . " * . . - 

I 7 ./ . ' ■ • , • 

«, Planning 6 months (1st year) - in home?' coun*£y.- 

team- work ^^6 months (1st year) , - in Regional Centre 

. experiments J2 ytjars ' ' - income country 

• team work v6 months (end of 3rd Yr)- inNRo^idnal Centre 

texts writing^ ■■ 2 %rs (4th & 5th) - i\ home country 

^ (v) BEI.'EFITS Y. , J . 

. ^ » ' f 

Prototype syllkbuse's and textbooks and useful and acceptable 

to all partici'patin^' countries. 

* ' ' r • ' 

(f) S PECIAL INST RU CTIO: AL/COURST i: MATHEMA TICS AND EquIPKEHT KEEDEDt 
. (i) INSTRUCTIOM LyC OURSE MATERIALS 



Teaching matorials andf syll^busel of all participating 
countries. 

(ii) EQUIPyiBNT 

Nil. ' ' ' • ^ , . . 

(g) PARTICIPANTS; / * " . 

'i) QUALIFICATIONS J 

(l) Minimum of ^ years' teaching expGriencG~in the primary 

schools and/or secondary schools. 
Xi.) Knowled:;e of modern mathematics 

(3) Ability to do research work in Education and write 
teaching materials. 

(4) Proficiency xn English Language. 
(ii)\' NUMBER jf 

2 per country 

(h) PPOFj^SSIONAD STAFF: 

(l) Research Director for mathematics who is also the head 
of the mathematics department. 
Q Research Assistant t 

(i) SUPPORTIWr KgERVICES AND CO--ORDI NATION WITH OTHER FUNCTIONAL DIVISION: 

fi-) SUPP'OR^ING SERVIgES , ^ • ! , 

Administration Typing ' ' 

Clerk/Typist . ' ^ 

. (b) TedJ iinical or Laboratory Personnel 



ERIC 



(n) CO-ORBIHmbN 

Link up with_ Regional/and National Mathematics Committees-, 
(j) PLAN FOR. EVALUATION; 

Seminars and feedbaclt from participating countries. 
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SU'PPORING PROPESSIONAL DOCUI-iEM' - 1 (cont'd) ; t 
(P5/SCMS/TP/3 - revitf9d-X 

WORKS PET FOR VffilTING OUT .REFINEMENTS 

go project/courses ^ 

*» 

FUNCTIONAL DIVISION: .RESEARCH DEVELOPMENT AND EVALUATION 

(a) CODE DESIGNATION AND IflJMBER; 

M.R.2 ' ' ^ 

(b) TITLE; ^ ^ . . 

Curriculum Research and Programme Eval'uation' 
(Secondary Mathematics) i ' 

(c) AIMS AND OBJECTIVES; 

(1) , Comparative study of mathematics syllabuses and 

methods of teaching. 

(2) Trying out experimental syllabuses and new methods, 
of instruction, . 

(3) Making suitable recommendations on (l) & (2) 

(d) DESCRIPTION OF PROJECT/COURSE; ' ^ 

(1) Participants to take part in workshop .sessions to 
study collected syllabuses and to sample the 
teaching methods. \ 

(2) ParticijJants to draw up prototype syllabuses for 
Gxperimfents . . \/ ^ 

' (3) Participants to conduct experiments o-eparately in 
their own countries. 

(4) Participants to evaluate theae experiments as 
necessary and report to the^esearch Director for 
Mathematics alJ regular intervals. ^ ^ 

(5) Participants will^ help in tho -writins- of ' prottjtype 
t ext s • ' ^ 

. (e) DETAILS OF PROJECT /cOURSE; ' . ^ , 

(i) CONTENT ' „ ' ; 

(1) ' Emphasis on modern mathematics. \ * ' 

(2) Emphasis on practical mathematics. 

(ii) ^ DURATION - . ' ' ' ; 

Same as in M.R.I ' / \ ^ 

'(iii) SPECIAL COSTS . / . -• j 
' Same as in M.R.I . - ' 
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SUPFgRTlKG PROFESSIONAL DOCUMEItTP ^' i (eont*d ) * . 

- * (iv) PI&SING- ' • . . , 
Same as* in M.R.I 

' (i) • BENEFITS ' . - / 

Same as in K.R.I , 

^f) SPECIAL INSTRUCTIONAL/COURSE MATERIALS AITD EftUIPKENT ITEEDB):' 
- fi) I NSTRUCTIONAL/COURSE MATERIALS , '\ ^ 

Same people as, Ln M.R. 1 

/ (ii) EQUIPMENT " * . ^ 

Nil : ~ ' 

(g) PARTICIPAI^TS; ; ' ^ - ' ^ 
^^(i),, QUALIFICATIONS . \ ' ^ ' 

(1) Minimum of 5 years' teaching pxpericnce dn 

' the secondary schools # ✓ , - » ' 

(2) Kno^vledge of modern mathomatics. , ^ 
• * -{3) University graduate - mathe'mat-ics ;as a major 

subject.^ • 
^ . ' < (4) Ability to,d9 research Vfork and write texts. • 
^ (5) Proficiency i,n En/;;:lish Language. • '-^ 

(ii) ^MBER ' ' 

2 ger, country 

(h) PROFESSIONAL STAFF;' . - ^ . 

m • " _ * ' - 

Same a's in McR.l 

{±) SUPPORTIlv^G SERVICES AND CO-ORBINATION WITH OTHER FUNtiiTIONAL 
DIVISIONS; ^ , . • 

*(i) SUPPORTING SERVICES - . ' ^ ' 

(a; -Administration ) ' 

Typing , ') 

(J>) Technical or / ) 
^ ' laboratory Personnel ) 

(i^) ^ CO-ORD INATION 

"■'Same people as in M.R.'l 

.\ (n) PLAN FOR^^EVALUATION: 

' ^ ' Same as in M*R»1 



S^me. as in^M,.R.L 
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SFxAWEC MEMBER COUHIRIES MATHS STATUS REPORTS 

^ Participants from, different countries were requested 

to giVe an account of the present status of Primary Mathematics in 
schools, knd also in planning that has been donje to introduce "new 
ideas" in teaching- ^ ^' 

INDONESIA: Teachers in math-ematics are aware of ^ the modern 

(Mr. R. Hikmat) ideas, but still we do^ not have the chance to 

run a pilot projects JJven teachers who are 
* * familiar with modern mathematics do nolf introduce 

them in schools- Vfithin the "^-year plan in 1969» 
the operation will be like this: The experts 
in modern mathematics and those teachers will 
get feedback on facts ^rom school officials who 
are expert' experienced teachers and-aidiflinistra- . 
tors.' They will discuss, the various problems 
we face .and to have some conclusions and a 
concept on matljematics,* and basing on this 
c'oncept we v/ill try to have manuals and guides. 
I Within '5 years .we^ hope J;o have^ those ^guides 

ready and then inll974 to intraduce them to all 
schools in Indonesia. ,Even in the Teachera* 
Training Colleges and Universities this has -not 
. ^ - ' becii, introduced yot, although we have experts 

' • , who have studied'^^^broad and obtained modern 

p-deas from U.S.A., Australia, .Germany, Japan 
and so on. Each year the Task Force Members of 
the Study Group wiLl oneiet together and discuss 
what problems we are facing. These group members 
• , . ' are a mixture of junior high school teachers, 

/ senior .high eohocl teachers^ and university 

lecturers as v/ell as administrators. At the 
preseitt time the lower grades, i.e. 1st, 2nd & 
3rd grades,' w'e are using as medium bf ' 
instructions and mother tongues and then starting 
in 3rd grade v/e use Indo3jesian Language and • 
therefore before 'we start the modern ideas of 
mathematics, we have to face first the problems 
of languages. ^ ' 

•Exposure of participants to modern approaches, 
content and- techniques of mathematics taaohing * 
Bhould be done with sensitivity *for the 
appropriatness to the region of the- materials . 
examined and to' the problems and limitatiorfe with 
which participants must deal in their own 
countries. - ' 
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MALAYSIA '^ 
SKamsuddin) 




-%6-Mrni«$ry cf Education is planning a project- 
^called/Z'Specij^l^i^ojec't In Primary Maths and 
Science" this year. The objective is to upgrad-e 
the teachin/^- standard of Maths and Science in ' 
'the rural schools.'- The method is by providing 
Instruction Steets br Gixide. Sheets to the schools 
concerned. In the production of the guidfe sheets 
attempts are made to inti^oduce new concepts' and 
nev7 approaches..^ Key personnel will involve in 
workshops and in turn .conduct 'v/orkshops on how to 
use the guide sheets. Implementation on a small 
scale will commence, at beginning -of 1970» - 

The now ^pthcmatics is included in the syllabus 
he reachcr Training College (in Penang) and 
^en discussed either at !-Iiss Bijgs*' 
orkshopa (as v/ell as v/orkfeho^js and in-iservices 
burses Jteid by the Federal Inspectorate) ot at 
out the various projects that ^re being 
out in foreign countries. ' * 

Our reason for not adopting or changing to the 
so called new or modef^n mathematics hurriedly is 
because v;e have not yet got over some of the' 
major aspects of' teaohin'^ the subject such aV-^ 
toachin/; attitudes and teaching methods of " 
teachers'. _^ 



\ Tlhen there ^^re also thb problems of getting 

suitable key personnel who.caU conduct in-service 

^ courses successfully in exposing not o-nly the 
content but aleo the teaching technique ''of the . * 
modern mathematics. ' , 

As far as s66ondary mathematfcs is concerned/ the 
.Marlaysran Ministry of Education is starting a 
pilot scheme involving 25 schools in 197O to' 
introcluoe a flodern Mathematics Syllabus in 'the ' 
first three years of the secondary school* 
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PHILIPPINB5 
(Mr, Efrain E, 
Abr^tcia) 



The Mathematics improvement programme in the 
Philippines started informally ^ that is, 
enrichment programme done by a few teachers '» 
who had some understanding, in'1962» ^This 
eni*ichment programme con-tinued until 1965i 
wit)i an inprease in the number of participating 
teachers each year, . v>. 

% the end of .the school year 1964-1965? ^ 
qlamour for/ curriculum guides in the new maths 
for the 'elementary school caused the holding 
of the 1st elementary maths ^ curi^iGUlum develop- 
ment workshop in the summer of 1965» The ^ 
original Grades', I IV gtiiiies v;ere tried out - 
by selected teachers whosd -feedback reports 
gave directions tO the revision work that. was 
done on the guides 'in the summer of 1966, 
;>This second curriculum workshop also produced 
vbhe Grades V a^jj^ VI guides iifir elementary 
iTiathematics, 'Tfies'e were tried out in the 
schools where thp^ Grades I - IV- guides wpre 
first used, * Usin^ the feedback reports ftom 
the foachers, , thes6 i^uidcs.wcre revised j.n/1968 
and the, revised guides are now being dissemi- 
nated to all schools^ Each curriculum workshop 
-w^s participaieji in by science and maths 
supervisors, math teachers- and maths Peace 
Corps volunteers. 

Relative to the training of teachers,^ in-service 
education programmes in the school divisions 
are bqing carried on,^ and 'the approach which 
we are -ertcouraging is the formation of ,&tudy 
groups (teachers .'on one grade at a time) which 
meet regularly aritil they hav6 satisfactorily 
studied 'elementary mathematics fot- the grade 
and have ^ecome well acquainted with the 
teachersj guide J.n elementary maths for their ^ 
grade, Anotlier approach that is very ac'ceptab^Te 
is the 5-6 .week elementary maths institute^ 
conducted in the school divisions utilising the 
services of Peace Corps volunte$3rs in maths • 

1J » 

On the other hand, the BPS is trying to 
influence t eacher-training institutions towards 
updating the mathematics prep^ratioh* prq^ramfties 
of prospective teachers, ^ / 

The above discussions point out that ihe 
Phil:VPPiJ^es is ,using a three-pronged, approach' 
toAthe improvement of the mathematics , » 
instructional offering in the public elementally 
schools, . ' ' •' , 

. -■ ■' -43. ' , 
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SINGAPORE ; 

( Mr V Wong Eq^, Sing) 



1>HAILAND -.^ 
(Mrs. Chaw e e wan 
Mahatap) » 



VIETNAM 

(Mr.. Nguyen Quy 
Boilg) « 



ERIC 



Pre-Service and In-Service courses in bdth 
new metTiods aT njathyematics teaching &ftd 
consent are being conduc'ted^in th'e' Vb^fcOfafeTS 
Training" College.' ♦ 



The new? teaching approach is being tri^d out 
in ^ome'sclHools .at the, lo^mr primary^' level* . 

Pupils of" one sfecondary^ school will be sitting- 
' for tht= Ca^nbridge Oversea Schocl Certificate 
Hat)iomatics Syllabus C exan^itiation 'this year. 

Wg §tart improving rfeths programme in I966 by ^ 
holding in-service .programme for matiis 
supervisors and maths head section' teachers 
of public schools in Bangkok and, Dhonburi 
project, orienting them of neW contents and 
method of Primary School Maths. After that 

^supervisors and..^ teachers* have been trying out 
some concepts in some certain grades. In 
1968, the Department decided'^to have modern 
maths in all 30 public schools in Bangkok and - 

• Dhonburi fb^ Kindergarten, grade I and grade 
II, jafter v/e worked hard on preparing* matiferials 
such as lessoh plans^^ teacher guides, work- 
book and conducted 3 in-service programmes for 
improving teaching mp,ths. This year ^e organise 
and conduct courses for III grade. and IV grade 
teachers for the nex't 'year programme. We 
expect N;he .m9dbrn maths teaching can be 
gradually and smoothly- modernised in the whole 
country* withiii 1974 through 'VII grades. 
However at present, -traditional books have 

^ been repla'ccd by^new oncS only for Ist grade.' . 
Materials of ^he projects- mentioned above Wo^ld 

-remain the, samo except cour&e 'of study* \ 

Modern mathematics is not 'new 1 6 .many ^ of us in 
Asian '^countries. " Unfortunately du€ to preseht 
unusual situation in Vietnam where the/wa^* is 
going on,; mi)dern math^ is being thought of 

' rather than taught. Nevertheless, since 19^2, 
we^ have achieved some impr^ovements in the 
teaching of primary maths. V/orkshops have been 

.organised in the Saigon In*-Service Education 
Centr^ and all elementary teacher training 
institutions to' up-to-date' prim$Lry maths . - 

, teaching in order to relate it to the real- 
life situation of children. In I966, with the 
h-elp of AID, 14,000-000 new text-books in 
primary school, including primary maths, werp 
written, printied, and distributed to primary 
schools throughout tho countryi 

44 
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VIETNAM 



CEYLON , ' 
(Mr. K.R. 

Ekiriyagala) 



It is hoped that the RECSAM Institute,- 
' sponsored by -SEA^IC, -'as well as^experiences 
•learned -from other Asian membei^-countries, 
will provide Vietnam with new* ideas and 
cdmpfetent staff to start its 'modern maths 

^ teachin^g at the primary level. 

• ~ ' *^ 

We' stared to re-organisQ< Primary School Maths 
about a year ago euld -have done something for 
primary sdhools^on the advic^ of Dr. Matthews. 
We tried out various activities by getting one 

'group of four^doing sometMng 'else. ' Gradually 
we were able to have abput 6. groups doing 6 
different activities in a^clas^a - this Wa:s 'in 

^ pre-pilot school. 

' A/team has been .set up to write up sx>me material 
£or trial by primary teachers.* Four units 
v/ere »sent out to about '§ schools. The- teachers 
who trivCd out these units met us^^t a feedback 
session. We are' happy to report that the 
teachers liked thosQ^.uiiit^ v/hioh wo had written. 

•The writing team v/ould go on •fn (this ^manner 
building up several units 'qf worlr. In" the 4 \ 
.meantime a selected set of ^^ache^ Training ^ 
College lecturers are trying' ou*^ somc^/lof the * 
new ideas in^Grades 3-5» They would^send in 
thciT^exper'iences to the writing team. ^ . 

We expect to devote about 4 to '5 yea^S of wot4^^ 
of this nature before we decide on an^w math^ 
curriculum for the primary schools. 

A^ present only Arithmetic is being taught up 
, to gr.ade 5» ' ' ^ 

(Grade I children are 5 ypar old) 

The Grades 6-10 project v/as ^started in 196l« « 
At the moment the 'new curriculum is ready and 
is used in all schools^ up to Grade 8. The. ^ 
grades 9 and 10 guides ctre- being prepared. 
By the end of 1972 all g^^ades (-iS-lO) would be 
"doing the new curriculum and hope to change 
the School Certificate Examination, Paper in 
Mathematics to meet the nev/ curriculum. 
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V/orkin^ Paper Ho> 1 " 

A Suggested Plar for Administration of Concurrent P rojects 

* ' TCB-1 and * 
by Mf> E,F> Foncannon - Consult^.nt 

The chart illusti^ates a means .by which several gains can be 
made by joint planning of courses TCE-1 '(Elementary school Science). 
It* is based on the fact that many of the erements in both courses 
are similar, and that economies of time and staff can be achieved 
through coBftbi nation of the two groups of participants. A greater 
aclvaniage Cs that' this procedureTwill hel'p to impress upon the 
participants that elementary school science and mathematics are not 
descrete subjects but are closely related inVnay ways. 

^r, 

Following are comments on the numbered sex^tors of the chart: 

f ^ I " -Orientation ' 

Much, if not* all, of the Orientation part of the 
i pfograrame will be more effective if it is carried out 
jointly. For example, an important' topic will be the 
exchange of information about current practices and 
problems in jt he various countries of 'the region. Many' 
. of these problems and practices are common for science 
and mat'hematics in the ind;ividual Countries, and much 
v/ili" be gained by discussing them together. 

II - IV - Special Lectures and Discussions 

Most of the special lectures and discussions v/ill be 
conducted .separately for the participants in the two 
groups, since they generally will apply specifically 
to either science or mathematics. For the most part, 
these discussions will follow lectures or demonstrations 
by consultants from outside' the region who will be 
availal?le for only a short tirtie. An example might be ^ 
a lecturer from U.K., provided by CREDO, who might 
, present .information on elementary school mgithematics ^ 
developments in that country. Another might be a 
specialist on evaluation of U.S. elementary science 
curricula, loaned for a week by the US/aiD - India 
-'Scipnce Education Program* Discussions of new 

curricula^ not d,ealt with in III and" V would ))e held 
' during this time. 
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Working Papc-r No. 1 
III ^ V - Practical Work - Curriculiirn .-tnH Materials 

- This activity would be the "core" of botlj courses and 
wouxd be carried ouf-primarili-. in the laboratory, the 
shop, and the- demonstration school i It 'probably would 
occupy one-half of each day, e.^. sdi6noe in the forenoon 
, and matnematics in the afternobn. Under the blose super- 
vision of th& Course Director and the regional instructors, 
. partipipants would actually be engaged in (l) the adapta- 

llT(°A ""f^^ °^ ^-K-' curricula .. ' 

-nd ^2; the development of experimental teaching units 
I including equipment) de novo . Concentration would be 
, on two or three leading "U.S. or U.K. curricula. The 
purpose of this septor of the course "is to give the 
participants solid- and thro„pV> .vpo rience in th. t...hv.s. . 

' yes of adaptation and development of instructi^ 

fcaterials, including the design and fabrication of teaching 
|ids. Included will be production of film strips, film 
loops, overlays, etc. An objective is to provide a broad 
background of technical expertise for the participant^ so 
^hat they can give effective leadership to projects for the 
development or adaptation of 'curricular and^ihstructional ' 
materials m their own countries- ' 

IV - Join.t Semin ar;, will .ponsit of' combined ' discussions of topics 
of common interest to participants of both courses,' conti-. 
nuing throughout the duration of tho^projoct. They iSll be' ■ 
IflX ^=he Course Directors, the instructors 

or by consultants, both from within and from outside the 
region. ,Ibc3mples are; (l) modern developments in learning 
• (T)°lLr- ? ^° elehientary school science and maths, 

J ii ^""^ ^" curricular innovation, e^g. attitudes 

■ of faculty, administrators, and the general public. (3) - 
comparison of basic objectives of science and maths teaching 

oQly for the mastery of science or maths "concepts", or for 
the .development of proficiency in intellectual "processes." - 

' ^11 ^""""P"^^ °^ seminars, will be to 

broadt^n the perspectives of the participants in their vieWs • 
or the place and funption of elementary school science and 
mathematics . as a part of education as a whole beyond the 
aay-to-day classroom oxperienee. ' '. ' / 
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Vforking Paper No. 



4 months ^ 



I - . 

Orientation 


II - 


Mathematics Special lectures and discussions ^ 
-(outside consultants) . ' ' 


Mathematics 
and 


ifi 


- Practical Work Curriculum ,and Teachiiig 

Materials - . . 

» 


Science 

•> 


IV - 

1 


•Joint ' (i) Psychological & Philosophical 
Sessions Topics 

(ii) Training of teachers (pre-service 
. and in-service) *^ ' 
(iii)^. Evaluation 




V - 


Science Practical Wo^k Curriculum & Te%5Hing 
Materials' - , ' > 




VI - 


S'cience Special lectures & discussions 

(outside, consultants) . • ' 
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Vforking Paper No> 2 



Some Suggestions on Planning the Course 
(by Dr. G. Matthews - Consultant) ^ I 



The cours.e to be pl^'mied for 3 months or^ f ow^roonths ijistead 
of 6 months, courses <5f 6 weeks duration also been found to 
be effective. 

2# There should be time spent on evaluation and comparison of 
projects. Quite a lot can be achieved if- the participants 
did some reading beforehand and »also after the course. 

3# 'The course should be integrated as far as possible with the 
^ - Primary Science Course e.g*' in areas of psychology. 

4* The .background of pstrticipants should also be considered and 
whatever the background was, it is preferable to stait by 
doing -something^' and with a minimum of lectures. 

As a possibility experience gained in Ceylon whe're thejc 
started in the individual* check-ups and uork their way up 
to small groups and classes, in between disbussing rationale 
and psychology and then disQuss how to plan first of all a 
unit of work and^then a complete c<^drse. 



Regarding staffing - it would be no good -planning a- 
dfetailed superb course and having no' one to run it. 



\ 



1 
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- SUPPORTIgG PROPESSIOh. ,.!. TQCUMMT - A iL'r.+, trtV . . " 

. - • • iio£jg:j?^ < Paper Ho. 2 

. ' • Suggestions* on th(^ Teaching of Moder Mathematics . 

^ y PPv Gv Ma.t t lxGws --^Consulta nt 

^ " '■ * 

• . I^efornj is npeded-in both content and method." It is ' 
. 21T'""^ "il^ be reluctant • to change ;ynlbus ' 

"?^s*S • ^'^"J f^^''^ new^ techniques must ^ 

tested. A very limited amount can be done in simply taking the 

- cMl'dref- f ■ '"^^^ -^^-ctive by LpSng the ' 

' of t£ "old'^Tt'^r-r"' gai, fund amentaly, the fault of " 

of the old' i . 3 _tiH^:L-lt:^::oQS_&t -_the wrong sp eed and i n th^ w^^., ^ 
. ^f^g^^-^P-l^ex;^^^^^ the^nderstandr^^ 

• . ^1 ?r ^^^^""^ ^ tradition followed by - 

age rather tftan rcacon.. It is therefore absolutely vital td m^e . ' 

' i^n/ r^''^"'" that- content and^method mus^ go hand^in- 

• ,a very gradual -ta^ce-ovcr m'u^t be m^de in both at the . ' • 

. ^^^^iH'o. . The object of Ihe course is to imbue the parti^ts 
with a missionary spirit so that they willreturm to their " 
cduptries willing and able to iniluence botH teacher training . - 
and curriculum development clowly but surely irL.the direction 
of progress and sanity. • "> — - 

" „ The chart on 'page 42 is an attempt to classify and 

' In fit ^ ordjr^ the v.r.i puc *concppt^ acquired -ty the children ' 
..y on their way to the- u-lor. banding ofnumb.er and'spatial relations., 

' Wnf+>-i«i^ D •■^■'^^^.^-f^-^^ only on experimental work- done by' the 
■ chndJ^n f7''? lr:c..p.;.in.2 a suitable mathematics course for 

^ work^^L^r " ^'-'^ ^^'^^ psycholo^cal research 

IZttt i withi:hc theory of knowledge by ' ' ' ' 

Piagets school ^-^ii^va, ^ ^ r 

. ^ " '^^^ j-«'o-nly a 'guide' and requires careful 

interpretation, but the idea it represents could well form a , ' " ' 
Jilt fr f °S-ession in the course. For example, the participants ' 
, might start by "chock-up^ -J on individual children In a particilar 
concept and then^ disdua. and have lectures on 'how this ??ts int^ 
the general fran^ework. In this way, the participants would , " " 
_ themselves learn unobtruoively about mathematical topics such as 
_ . equivalence relations, and isometrics. ■ "^"^ ' ■ 
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SUPP0RTI?i6 PROFESSIONAL 'POCUmT ~ 5 * - 

' Working Paper No* 3' < 

PRIMRY MATHljuiTICS PLARHING WORKSHOP ^ ^ 
: ^ — 

WORKING PAPER FOR DISCUSSION -'prepared by Miss E.E* Biggs, 

Department of Education . 

and^ Science, 

Londoni^ 

- . -^n^emter of REGSAJT Int ernationa^ 

Advasoxy Councir. 

leased on my ten ye^irs' of experience of teacher ti^aining 
courses in Mathematics, the following points have been found to be 
rather important:- ' " ^ / " ^ , 

1. We have f.ound it advisable to concentrate on^ change of teaching 
methods before change of content. The shift to active learning, 
i.e» to provide chrldron with opportunities to investigate 
mathematical sitUcitions and problems rather than to .instruct them 
IS a difficult one for teachers, even in traditional arithmetic. 

Gradually we have introduced new ideas, as teaohern 
gained confidence, in the now classroom situation iti which 
children arc v/orking i^^n groups whenever as new topic (in 
rfiathematics oY science) is". introduced* • ^ * 

2. The most su^ccessful courses have provided teacliers with 

' opportunities tc try experiments in the ci^assroom during the ^ 
course.s. The pattern one week - one week in classroom i.e. 
alternate course vork and classroo'm work has been successful • 
as this enables teachers ^ to cxpuriment^, to bring back pupils* 
v/ork for discussion and to replan the work. ^ 

3. Before teachers gain confidence in this wjiy o£/v;orking th^ need 
extensive experience of learning mathematics by diecbvery 
th^jmsolves.. Our (bourses haVe always provided such opportunities 
(spe the latest course papers v;hich I att$tch)» 

» * • , *• < > • 

4. , Teachers alpo need opportunities to plah work with their ^ 

colleagues.* For this ^reason the mathematics courses we alwyas 
cover ♦the age range ^ to l6. Subsequently we give teachers 
opportunities to w^ork v/ith those who teach similar age 3c*cinges 
but it is important ^hat they first appreciate the development 
t)f a mathematical topic over a wide age range. In "this way 
we help our teachers to make their own scheme of work. 
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SUPPORTING PROFESSIONAL JOCMEMT - 5 '(cont'd) ' 

* vrprking Paper Ho, 3 * >- 

SUGGESTED COURSE :BASED ON .TCH-1 A?HUECM>-g ' 
. , ~ ' T v3 T 

MIDDLE SCHOOL MATHEMATICS . ' ^ 

A suggestion as to content s ^ 

* 

The establishment of middle SQhoals may solve some .of 
the problems of primary schocj.1 mathematics^on the one hand' and may 
help to extend good classroom practice to xjlder^ pupils on tjie other' 
hand. T>ere is; no doubt that learning mathematics by investi^at io;i, 
the initial stage whenever"^ a new topic is introduced, gives pupils 
^an intense and sometimes lasting interes,t in the- subject*^ ais well as 
an understan^i'ng of concepts, - ' 

* I have used the term investigation because this has a ^- 
wider connptation'.than practical work. This Includes looking 'for 
patter^ns,^-and relations in. very varied situation, , Awareness of the 
mathematical potential of the natural and man-made environment, and 
the ability to generalise and abstract, are most important achieve- 
*R^ents for the pupil,^ But we must not forget that .the skills are 
still important. On the whole teachers requil^ed more h^lp with the 
skills 'than in any other fields ' r - 

e » 

t - Before I conside content let me make several important^ 

points. These ooncern the nature 'of iiivestigation, Theve is a. 
good deal of^ misunderstanding about practical wort, 

1; 'It does not mean rjinning. about with measuring tape or trundle' 
v/heel "measuring" a room oyer and over again at various stages 
of the pupil's life, ' - • / 

2, Practical work, of this, nature is time-consuming and the teacher 
^needs -to have^ a v«ry clear mathematical purpose .for every 
. ^activity undertaken. 



3. Moreover, one piece of practical work can often be thp starting 
point for a variety of mathematical ideas, provided the teacher 

• has the mathematical imagination to appreciate this, 

4. : Certain ideas are e^rf^Tfrnportant that pupils need to' meet them. 

over and. over again,, ea^h tim^ at a more demanding level and 
in a different context,^ Normally one discovery not enpugh^ 
jrhi's means that, wd^thin a flexible framewopJf which allows 
pupils to mak.e» their 6v^n investigations am to. pursue their 
own ideas, we need to, structure the mathematics^we want them 
^ to learn. This implies that we need to' have many ideas 
available and also that we noqd to know. our subject matter* • 
Thjjs does not .mean, of course, that we should know the answer 
to every question^ our pupils ask. This would rob the work of 
its spontaneity^ and "of the particular relationship 
<5stablished between tea9her aijd child when investigating a 
common probletn to which neither Tcnows the answer," ( Prof , D# 
Hawkins) ; '53 
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• SUPPORTING P ROFESSIOHAL TK)CaHENT - ^ ( r^Ar,4•■^^^ ' 

• . •.. •-. . ■ ^^<^"rkin/; Paper No. \A .' 

/•■'^"^ s^aff every Mddle school /and 

"f^ for -that matter) .wi-th at least one 

- ^eJoW^\ r''^'^* ^"'^ knowledge, of mathematics, e!g. 

. mathematics as' a ;nain. sub^ject at a collfge 

^ of education or one who took a- supplementary course. liter! ' 

Content , , 
■■. ' , . '. ^erfe is summary. 

1, ' Arithmetic j^is should not be dealt with in isolation) ■ 

. Much of the work a-t, present covered in primary schools' has a 

^^'"^Th^'^lilorfi'tn''''^'^^'' teachers'do nof a^s rS U.e 
. , this. The peri'od 8-10. years is usually the tifte when a 6hild 

■ Sc^lations"' J?^°^.-r°l- increasingly com^icated Lt in 
n^n^?.™! ? \ "'ill co'ne across 

fon^ techniques of long" multiplication and 

long divx3ion for efficient solution. But he must have " 
saf.ficient oral, humber knowledge before he is required to do 

' norI!n/''°^''*'°T.°'.'''^ fi-* Sods^n- 

' ^estJoL'wni .' Vr^^'^ '^^^ subtraction. Teacher^' ' 

questions will help him to define ^these methods. His number 
, knowledge should infclude:- • nia. numoer 

r 

1. . Number tip tp 10: * 
.5 4-3.8, 3 + 5 =\ 8 - 5 . 3, --8 -3 = 5. Extended to 20: " 
. 9 + 6^= 15, 6 + 9 = i5,.a5^_ 6 = 9, 15 -.9 = 6 

• The addition facts imply a + b = b 4- a and this should" be 
-explicit and operational. ... 

"10" facfs i.e. patterns such as 10 + 5 = is s 4^ in ic; 
... -LO 4- 7 = 17, Y 4-10 = 17 etc. ' ^' 10 = ,15, 

"Number line" facts . . ' 

• 9 + 7.= 1^, i9 + 7 = 26, etc. 87 + 9 = 96, ' 
96 - 9 =-87; 86 - 9 = 77 etc. ^ ■ ' 

-.7 = 89, 86 -7 = 79 etc. ■ ' ./ " ■ - 

.Children 'can discover^ these' facts from a number line but the 
, facts should be, learnt. • , i^ne 
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Multiplication facets ^ ' / . / 

7x6 = 6x7 = 42* This implied a x b = b x a and^ as before this 
should be operational* 

9 X 10 = 90, 10' X 9 = 90, 17 X 10 = 10 x"17 170 etc These /; 
facts'-are particoiarly important /when Xt Qomes to long multiplicati 
and long division^ Tha^^iques^^^* should frequently be asked:. Why 
doe-s these products ^nd ivTzerb?. (The response should be because' 
therfe are no. units, these are all tens.) . • ' 

Multit)liqation arid Divisrcn 'Tables " ' - 

' It ^s^ a great advantage foi^fchildren to know thesq. except for sdme 

•children who Xind it such a .(labour to learn the entire number facts 
they are 'put off mathematics^&ar^^ ever! . In this event it is far 

-better to let them make a complete multiplication table and use it 
for those facts * they do not know. Nevertheless there are various 

*ways in which we can h^lp children t/o learn the tables. ;^ For ej^ampl 
taking a ceiling such is 24 and learning ^all numlDer facts (plus - 
and niinus as well as miilti plication and division from 1 - 24, then 
raising the ceiling to 36 e.tc. has been found useful by many ^ 
teachers). Knovfledge of long multiplication and long division ^ 
i-mplied a knowledge of ' . . . 

1. The commutative laws;^ [ 

2. The associa^tive lawSj(e.g. 2 + 13 + 8 = 2*+ 8 +'13 
^ 3. The distributive law (e.g. 57 x 2^^= 57 x 20 + 57 ^ 

These laws. should be made expljicit at tHis stagel^ 

Long multiplication ^ • . * ^ 

Consider the example: how many' tiles' are there in a classroom wrth 
37 tiles one way and 36 tfte other way? : 

Recorded (2) 

36 - 

37 ,^ 
1080 30 times 

S52 ^7 times 



10 .10 10 

Second' 

effort 3^ . 360- 36O 36O 



Recorded (l) 
^ 360 
360 
.360 
252 



1332 



10 times 
10 times 
10 times 
7 t iihes 

37 times 



1332 



7 X 36 = 7 x-30 +7x6 



r "47 - \ 



P5/SCMS/l'8 



SUPPORTING PROFESSIONAL BOCUMEMT 



Working Papei? No. 



First effort 



30 X 30 = 900, 
Was» wroiig (but 



, 7 X J = 
t thispa 



42, total 942. 'She picture showed that thi 
an lead to an efficien't solution) 



. A' diagram will phow this 
Second effort 

The room was then divided into 3 strips of 10^ and a strip of 7. • 
This was eventually recorded by the children themselves, in the 
traditional way. Variety of method: are^to be encouraged but 
every child should have one efficient method and should practise 
this. ^ 

Division 

A man weighs 300 lbs. How many stones' and pounds is this? 



First 
method 



lb. 

300 
JL40. 
160 
140 



20 
14 



10 stones 
10 stoneET 
1 stone , 



Second 300 
method 280^ 
- ^ 20 



^11 



20 stones 
1 fetone . 
lb 21 stones . 



lb. 21 stones 



Practice is essential. From time to time teachers need to give 
a piece of practice and to ask thfe pupils to write a problem' 
(story sum) to fit ihe practice to see if the pupils understand 
v/hen io use the* operation. . • ,i ^ ' 



Notation 



The use of Dienes^s multi-base arithme'tic blocks gives *t he best 
instruction' if it is desired to introdu^oe this topic at 7 or 8 
year&, Otherw:^ae the binary system Q6^'bo Iint:roduced using 
kitchen weights" or structural material be.tween the^age.s of 8 - 10 
years. ^ The pattern is easily recognised. ^ 'Practice with the . 
abacua using different base0' (perhaps*^ playing,a.di'ce.game) will 
give 2 or 3 children the experience tliey^neod. ^May^ children 
profit ffcom practice in th^ 4 operations/using l^k^es other -than 
10. Normally this is given at the age of 9 or 10.*' This pi^actice 
should make hdtation explicit^ especially when children realise 
the need to invent hew symbols for ba6e 12 6t6: The notation 
sjjoiild emerge -at this stage. • ' • " ^ ^ ^ ' 

' , 10000 1000 100 10 . 1 . 



.10^ 



10- 



10^ 
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Ext ensjpn pf nuinber system ^> . . . 

■ — / ^ , 

An idea pf "decimals' will be piven in the Ipwer 5v^ior stage with 
' PUT nevr mbney system. * ^ - • , 

FRACTIONS ^ * • - 

'is, |s,^ and fs will still be needed in everyday lif^. Fractipns will 
first Be met "as ratipnal nurto^rs when the guestipn is asked: Etoes 
.tne ^pmmutative law apply tp diyisipn? Similarly negative numbers • 
will first arise when a4iegative -number line is intrpduced^" (This 
might first ^e intrp.duced vath its i;iumbers in a different .eplpurs. 
frpm* numbers pn thfe ppsitive number line). The' qyestipn pf negative 

^numbers pften ^ises when graohs are drawn* e.g. graphs pf the , 
miltiplicatipn tables pr the squares vrtien children ask, "what happens 
next?" .The "apolicatipn" of the cpirnnutat^ve law tp subtractipn alsp 
leads tp the intJrp^uctipn pf nef^ative numbers,. , . ' 

* . 

3. Hgasuring - ^ 

need for' equal units, standard unils in length, weight (and density), 
time (and rate)/' vpliime^ area* 

The relation tretween pne unit and anpther, ' Estim^tipn and 
approximatipn aoorooriate to the situatipn. The idea pf 'Jbetwefeness. 

*^ 

Metric measures will need tp be intrpduced side by side with 
imperia measures (little conyersipn if any will.be necessary). 
Because pf the difficulty .6f some oC the measures, a lengthy per io'd 
with arbitrary. units at infant and loweryjunipr stage wiZl be very 
' helpful. Certain impprtant tppics will' arise at different levels: 
e.g, the circujnfe)rence/diatnet^r rela^^ipnship pf a circleV TaripuS 
integrating tppics are commpn tp all aspects, pf measurement, 

Cpmfiarison (subtractipn and division) ' * ' 

Inequalities and ordering.. Equivalence \- 

Apfpr.pximation , ^ * ... 

Cpnservatipn ^ • 

Operatipns * - ^ . . ' . 

Ratio and proportion. 

Relations ■ ' ' . - . 



- SUPPORTDIG Pan FESSIONAL l^m^m L 5 (r.r>nf.t^) ' ' " ' 

^ . V/orking Paper i?^o. 5 * * 

Limits ^ ^ ' . * . 

Sets (but only if this tdoic can be folWd through) 
» Statistics and li^pBabilitr " * * • ' " 

Statis tics . . * • . 

Thjse subjects have already been introduced into Drimarv" 
schools and graohicpl rpnT-oc^^r,* • "^^'^ ■^"I'O oramary 
Not enough att.;; 1:!!"^"?^°" ol y^ious kinds is now common, 

; Th,l3 My well b" f'^f, '° '"e orderiiig °f infonnatlon. 

3 rioogtise 4e Stern Z t"''"^'^; ""^ '^IKlren able 

iiciii ou Kg,. 3/hrtt IS the median value? > 
Probability * ' ^ ' . 

p-^c,- , ■•• 

"expected" >-remenov fn^^^f ■ ? ' ^^^""i"? *° "^^^ ■ 

a.o.„3e.l a.«^'rj;..ai2S.T«\t^:ieS * Se^ Sr"°"= - 
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- ^ SHAPES 



Cohservationr^mmetry and Congruence, Similarity (Transformation 
Geometry) J ^ ] * 

, In children's expedience, three dimensional sha^ies precede * 
two dimensional shapes, ^^hiliren-^distract their* knowledge of two 
dimensional shapes from handlinp threfe dimensional shapes in the 
first instance, * ■ ^ - ' ' ' 

1. Knowledge of the properties of cubes/ cuboids, cylinders, 
cones, bal^s (now spheres?), pyramids. 

Also sqi^are, re&tangle, circle; ellipse, 'triangle, 
using three dimensional shapes to. link three apd two 
dimensions. (An acicktest of whether a child under-- 
stands sduares is to gi^^^im a nvunber of idential 
squares and ask him to bui!td the largest square he 
can manage with these, A simile exerc.ise can be 
given with cubes). • 

2. Properties of cubes' made from identical unit cubes. 
Sequences such as perimeter arid area of one face, ^ 
volume, total skin area, skin area/Vblume relation- 
ship. • The term (and those preceding' and succeeding 
the term) is useful for those who are^«.;^ble to give 

, ' this*" Graphs can be made from thes^,^ : 

(i) using unit cubes ^ 

(ii) using a continuous graph 

^r^r This often encovirages -children to look for the different 

patterns in tho- number seouenees. : ' 



(.Apolications*: biolo^ry^, JPP^granhy, physics **(bridges ^ 
and girders)), /' . - 

3, Regular two dimensiotlal'.Bhapes.^^and their properties. 

Triangle (angle sum) squares^ .|entaf?ohs, hexaprons, octagon 
etc. Tessellations 'using triangles to. discover: parallels 
properties as well as the angle -sum properties). 
Tessellation^' with -identical^^irregular triangles and 
Quadr ilatera5.s , ' . ' ! 
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-' Working P4^er'No> 5 ^ 

'** . * . ' ' ' 

-Reasons for ^andarcNuni\^ in area. 

4. Properties of the quadrilaterals .through- paper folding, 
paper cutting, geoboards, 

5. Transformations: translation, reflection, rotation. .. 

6. Symmetrical pc^ygons. 'lielationships such as angle at 
centre/side, (constant product), interior angle/side, 
exterior ^nple/side. ' 

7. Rigidity of framework using meccano strips. Relationships 
' °^ *he sequence of polygons (number 'of sides, number of 

.-.struts-, number of triangles, angle sum,, interior angle). 
. Algebraic relationships. 

. , ^ • ^' Conservation of perimgter. " Investigation of area of any 
r " shape, regular polygons, rectangles, triangles etc. 

Diagrams algebraic rfe'Iationships, graphs.-. Sets of 
■triangles with constant perimeter also make an interesting 
problem. Reverse problem, conse*yation of area relation- 
. . ■ s^^P perimeter. This can bfe done using identical unit 

■ squares, pupils to make tlreir own rules. Finally a set 
. • . ■ of rectangles with contant area can be studied, cut out 

and. 'Jpatterneci'' graphed etc. 

^felationships graphs. 

. • " ' "^^^^ wo>k- can be linked with o^ei^atibn tables of additioU 

and multiplication #pr the numbers 1 to -10 (for example) 
■ . . - Co-ordinates. These may be introduce.d- through activities 
such as birthday -day and month of all the pupils in the 
* class, height and reach measures for everv/pupil-iii the 
• , class. Or a younger stage .the- salient po^ts on a 

pupil's ti-easure island can be drawn on squared paper and 
the positions defined with compass directions and distances. 




Proportion 



.Direct proportion, Punils from about the age of 11 .should- ■ 
be able to reoopnise. these examples of direct oroportion- at 
a glance and to know im-nediately what the ^aph will look 
like. For example the multiplication tables, perimeter/ 
edge -relationships for a square,- the circumference/diameter 
relationship for a- circle, ' ' 
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Ready reckoner graphs e.g. prices at petrol piunps, air ^ 
and rail fares. , ' . 

Prices of individual articles and materials bought in 
bulk c^n be compared with conversion graphs e.g. the - 
number of kilometre, travelled per litre of--petrol* 

Inverse Proportion "'^ ' ^ ' 

e.g. rectjangles of constant area 
the operation table for multiplication - 
angle at centre of regular polygon/number of si&es, 
exterior angle/number of sides, angle betweeVtWo'" .! 
hinged mirrofs and number of images (plus object) seen. 
Tho graph of inverse proportion should also be recpgnised 
at sight. Able pupils sould be ^interested , to make a . 
three dimensional ^'raph, having the dimensions of cuboids, 
' (volume e.fT. 64 squares). ' ' • - 

<• . 

Other Functions • * . ^ 

Graph 'of square and of cubes 

Question '^/hat happens next" coald be an introduction to 
negative intejrers. Children who compare the granh of 
' ^ squares nith the area^ranh of rectangles with constant 
perimeter sometimes ask .where th^v. other half of the graph 
of the' s'ouare is, esoecially if they have seen the similarity 
of the number pattei^n. This can "sometimes be ah intro- 
duction to the multiplication af 'negative integers. 

Inequalities (see Section on Statistics) leading on tp Liner Programming 

'- 

Gradients can be introduced ^from^ the multiplication tables* , 
Simple vectors* Limitq. Th*;se will arise in a nilmber of 
the examples alreaciy mentioned e.g* if tl^e width, of 
rectangles with'c.onstafxt area is repe^tedlj^ halved pupils 
often say -that the rectangle becomes as thin "as a piece of 
tracing paper but will never disappear altogether. 
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■J 

J • 

• . ^ Ideas oft Sxjnilarity (three dij^nsions and two dimensions) 

should now be explicit, applications, surveyinp and. 
trigonomc-try. • • . " — ^ 

•The lanpuape of sets can be used.' This particularly 
. apDlicable in graphical work and is very helpful when 
talking of the intersection of two graphs. But teachers 
should not atteraot this unless they feel confident to 
do so. 

• ■ • V — ' • 

A fev, able childrefi may be^ inttsrestrfd ik groups .which 
could easily arise in a n-imber of examples already 
mentioned. 

I foresee an exciting future for middle schools given one' 
leader teacher witTTmathematical imagination ±n each school. .Team 
tKachinp might help -to extend such methods and' ideas. 
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" V/or king 'Paper .No. 4 
ETPERUffimv^L KATERIAL FOR PRIMARY SCHOOLg IN CJBYLOU 

Presented By , ' 
K. R. Ekirijragala ^ , ^ , 

Do your children understand nuinber? ^ ^ • 

Here. is an exoeriment that we tried out oiTa^large number of 
children in Grades 1-5 year olds and 2 'in Ceylon Schdpls. . 

The Exper'lment ' » ' .^^^ ' 

Nine beads are placed on the table in ^ row. The ' child'is 
given about 12 counters and is asked to pjace .on the table as 
maror counters as there are beads. (The work num]t>er-is not used. at 
all). ,Most children do this by placing a counter in front of _ 
each b'ead a? in Figure 1. - ' - ' 

. ® g) ® -- ® ' ® - -£) (g) . ' ' 

O - O .O O O ' 6 " Q-" Q O . 



^ Figure 1 

'fbe child ttBv^sked again whether there are as many counters 
as there are. bead^ sa that any doubts can be cleared. Then" while 
the child is l<^king (on the counters arfe "spread out as in Figure '2 • 




& ® ®'© ^ ® ® 

O C.. P o o o o o o 



Figure' 2^ 
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• .The child is nov asked whpther sfTli +h^>,« . 
count e.rs as beads, ^ ^n^^^ner stii-i there are as marry 

The next steo is to' collect ^ii +v^^ a. . • 
in Figure 3 and- ask the sa-^ qieSion^ 

* * * *» 

^ ® © © © ® ^.^ ^' , 

" ■ o ^ V; o o 



Fipur-e 3 



Results 



. In the course of t.,e e^oeraeiit „e found ihe following' results. 
. as'to «gSe 4 *° *ole'l.„eth of .the ro» of beaSs 



3. 



ERIC 



Figure 4 



were beads, E^^ ToJ^f ^^^^^ ""^ny discs as, there 

Fipure 2 they tJid th? f h!/ ^^^"gement was changed to 

f 'V iJUK.y tJdia rnao tnei^e were mnrp Htq/^o urv,^ 

»tt L" -lhaf lhl:^^£^^^^^^^^ 
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C. Of the children- who were able to place the discs as in> 

Figure 1, there were a few who were quite snre that in the ^ 
^ , arrangements 1^ Z, 3 there were always as many discs as 
beads. In fact' some of them looked ^at me as if I were an 
•s • .idiot asking silly questions I 

* -^Strange^ as ^it may seem, there were children* of both Grade 
1 and Grade 2 in all the ^hree cate^^ories A, 8, C ^bove. 

Some Points to Ponder on ^ 

Obviously the children in these three categories A, B and C 
were at different levels in their ideas of number, * 

-Group A . ^ ' . 

These cdriiaFSTncJo not seem to have any "Idea of number. 
They were guided only b\ the length of the ro^ of beads and 
they thought that to havk as ra^tiy discs as beads the lengths 
of the two rows should be\qua^. They had no idea' that for 
each bead they should ^lace oh^^ounJ,er only* Mathematic^ally 
we say that they have no idea of\rf[e to one correspondence, 
'Without this basic idea no i;iuinber concepts can be built in 
the minds of these children'. 

Group B ' ' . \ 

✓ ' ' > *^ „ 

•'These children have the basic idea of one to one : 
correspondence. But they are still a long way from the idea 
of number. ^The fact that when the counters were spread out 
they say that , there are more counters means thpt they are 
' not aware that in whatever formation a set of objects is 
placed the number of objects remain constant, Mathematically 
we call this proporfry ti?e "invariance of a set*" 

.T 

Group C ' ' ' . ^ 

/^^ese children ar.e certainly well on ftheir way to 
unde^stscnding number, since both th© "1 - 1 correspondence" 
' ' ' and the "invariance of 'a 3et" properties are well developed 
ixi their .mifids, • ' ' • ' 

I Now comes up the 'bif* question,' Are we fair, by these' 
children if we try 'to teach them the . "number facts" at one 
/and the same time? And are. we fair by a child when we sajy 
/."Oh^ he is very, bad at number I" ^ . * ' 
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The foregoing paged have been written with the hope 
that you would try thi's exoeriment on the children of your 
• class. The experiment should be done with individjial 
children as.and^when time is available in the course oX a 
worBng day. It is n4t essential that you use beads ^nd 
counters for thi's; purpose.^ Any material that is somewhat 
, attractiv-e to children can be used, e.g. .plastic spoons, 
pebbles, cotton reels, popsicle sticks^ dolls match boxes, 
old totch cells, soda 'bottle stoppers", various kinds of 
seeds, flowers, cup and saucers, etc. In doing this 
experiment you must make sure of three things. 

* Give the child more articles than in the row 
that you have-l^aid out, 

2. Do not use the word •"numbojr" when talkinp to 

the child* ' ^ ' , ' 

3. Use seven to nine* articles in a row so that 
^ , countinf^ the objects will not be easy. 

. Once you have done, this in your class and if you have 
fo'uTid that you have childre/i of all groups '.in vour class (and 
I am sure you will find it so) would it be fair to teach 
the same thinf to all the children' at one and th? same time? 

Here are a few suggestions as to how yon could 
organise your- teaching to include all these grbups. At the 
beginning it may seem vary difficul^t but' really it is 'not ' 
so. I have done it myself ^without any previous experience - 
» in Primary Schools) during the last month in a school in ' 
Colombo, ' ■ I 

Select *four children who-fal^int^ Group A. Set them 
up in. a corner of .the class and give them' a "junk box" to 
play with. The junk box shotild contain all kinds of things 
such as the match boxes, 'cigarette boxes, cotton reels, ' , 
torch ©ells, various types of seeds, pebbles, plastic spoons, 
and- if available building .blocks, plastic toys,, soda bottle 
tops etc. • ^ 
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For .a' couple of days, for about ap'hour oach day, let 
them just play about with this junk box^ while you do vour 
normal work with the other children. (Ocassionally you may 
have to settle a small disoute anong" the fodr). On the 
seco'rad or third Hay ask ;tbeso children to arranre the ^ 
1 • things ne?tlv into ''roups. (do not suggest to them what the 
groups should be)/ Get tham to group these in different 
ways (according to the materi^il they are made of, according 
. .to size, according zo shaoe, according to colour etc.) 
You tmay be able to give thcjn a writing lesson along with 
this e»g* they can write thc/nar'^e of the object they like 
most, They^ can even bo asked" to draw the things that they 
like most. ' ' ^ * 

After a day' or t^-fo of this you' make sure that there < 
isre some sets which- have the same number of objects - e,g. 
four torch cells, four match boxes, six plastic spoons, 
six nuts^ etc. and other sets with differenrt' numbers of 
objects. Then vou can suPKCst'^that they try to match' up 
the torch cells 'and the match boxes (they could even place 
the celis in , the travs of the jj^oxes) or the spoons and 
nuts etc. They may likk to di^aw these sets t'>getHer". They 
can be encourarod to say "there are as many torch tsells as 
there arc match boxes" etc. Tt may ev6n be possii^le to " 
get them to '/rite this (provided 'yofj write i\ out for them 
first).. In this' V7ajr you could get them to develop -on ^ 
' their own, the idea of -1 - 1 corresoondence^ While they are 
. playing with actual object. c " 

Gradually you can lead them on to realise that there 
are as, many .match boxes^' a.s torch 'cells no -matter how they 
are arrariged. ' ^ ' 

\ ^ It may take you a counle of woete^befere you can 
achieve any r-^feults. Bat the resultsobtalned v;ould be 
^ lasting and rewai^ding - the^- children will not forg'(5t beqause 
they have learnt 'all this by actual exoerience while playing 

Also yoi/; ijfould have done some reading, vjTiting and 
- * drawing as^!^^li ♦ - ' ' 
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PATTE RN PRINTING ' 

I ^ , • ' » ' . k ' 

' Material Weededr Paper • * ; 

Paint' mixed in water ' .... c ^ 
* , Banana 'stems, Calladiuni stems/CaYina stems, 
Bandakka (Occra) ' pcd.'/-^ - *• ■ 

^- Teaching Outcomes: alternate, oddj^ovoji - ' \ 
* ' • - syTTimetry, pat:^rn. 

. ' mixing • colours . ^ ' . 
' * , > translat^.on ^ ' ' • , ^ 

. , ' congruence ' ^ ' ^ ' ' " . 

" 1?;.. /hl^' -it secnJtha< a' ?,ndkk^{ca- (.Ocrcra) ,_p.od Wt tranWsally 
gxvos a beautiful pxcUxr? of .a flower, •.SimiljJljr -banana stems, 

'o^nadium.stoftis cut transrersallv pive beaut iftfl 6ftits for pattern 
7 printing. Soe. Fi^. i- ^ ' ... .. - . ^ 




'I. 



.OCCRA 




'BAmm ■ 

Figure 1. 




0ALUDIUM 



Cut about 6' or. 8 pieces- (each about 3 inc?hes- Ion?).' Mix 
rfJttl: '7 ^'^^^^"^^red. yellow, blue . in three 'containers. 
A few sheets of -paper complete the appai^us needed. ' ■ . . 

^^^''P children.in .one corner of the class, 

nnvt k'^!' -^J^^"^ together Would Be ideal working conditima.. 
?o vn^i.' ""L^"^? ^^ "^^P^ ^^11 childrln may like ' 

f ^ ^'^^^ children the ' apparatus . - Show them 

■m a,Print can be made' b> dipoinp the e«d and. prdntij-ng on the naper 
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At ^his di^ge it is best if- von do ^qt make any kind df pattern;^ 

E' the childrei), plar with -this for homQ^ Perh^js 'in 10 or - ^ 

niin^tes ths^ wouL4 have orin^^ed on several sheets of papjSr^ . 
7 may have produced some, Patterns » 'Certainly 'they woii^d have / 
e a;mass of the oaint afid' the*piac9' they worked'. in* This' is* * ' 
one of the many ^ood feat^jrcs/of this actiVity. J5ra9,ually' 1>he ' 
children will 'begin to realise -tFat thsir/patterns wonld 'not. 
*look beautiful if i^hey make a total mes^ /of e^er^^hing-. Also they 
v;oald notice that when colours are nix'Jd other colours ^ord obtaiheti 
they will' ultimately end-up with a nuddy fjreonish, bro^m^ Let tlie '.j' 
dihiidroA play about in this '^a r for* about 30^ minutes or - even iQngejr 
'"if they like to^ *; . . ' . - • ' ' ' ,\ ,^ , 

On the socopd dav^you nay try/to rot- some ' pattern - out of -/ - 
the'ir work.* 'You can fold a sh^^et of-oaoor i-n two, ,operi it ouV • ; 
apain and print ^something lijce the shaoes* 'in Figure, 2 d-n' qne'.ftalf '/ 
of thfj paper^ \^ ' ^ , / ^ - , ^ • 




Figure -Z. 



r 



You can then ask th^:-^ chi5pclr'en to .6.oraprle'tt^ th^&^pa|^te^^:rn on. 
the o^h ir h^ilf of the oapcwp. . Fiparo 3 :Bhow$. .some -patJfeerns- that 
vrere don^^; bv'-:50% Grade (*ildrun ' in '.^vT'oXombq School'^ ; ' - ' 
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n t^^^T^ yo^^woald be harming up conceots.of s^A.;etpy 

in the chiWren-s.n,nds,(s:/7nmetrv forms an important aspecTo*" • ' 
navhematics)) all throa^h an enjoyable activity. ^ " °- ' 

1..;/ ■ ^°^.'=f" also>Gt children to fprn ietters.' " Hef^e' aro" so-n- ' 
letters pointed by Grade I (tf-Udren. • * " 7 - 



O 
0 . 

. O 



■ 0 O o O 

6 

o 0,0 



-nd na.-S f " ^^'f ^^''''^ ^^'^ children to alternate their'blscks 
end paints to produce o^ittorns such as tha followinp. 




t7 


o 




o' <;k 


0 ■ 






a o 




o 




o <p\ 
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■Firure 5 



. J^''' I"^?"^ •''^ ""^"^'^ ^"'^ bo reconcited to is the fact 

■that these little. children will not bo able to achieve njrfection 
• ?eout\''"H Yi-^^-t) ^in their patterns. Yoa IZllll ^Zj 
^3.1. you got patterns .?=,s in Finire 5. 

Ono cfifficulty you would encounter is that dnce you have 
started thas an,your class .11 the children will want to do iland 

- f dar ?IrThX% J! ^^r-...o.sVo^ to^set apart about ^0 «inutes 
d Qejy lor tnis t.ypc of work in class. • 
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.to see 



V/hen doin^Jtho check-ups themselves**it ^is.yery important 
^e to' the 'JTdllo'vrinF^te'ns^: . ^ ' 




1. The child , should be told that- he is goinr. to play * ' 
some gamesv ^ • * * v ^ • / ' ■ . ^ ' 

2. The child should bo out at eas^ as sopn as, possible^ 
Try to talk to blm abouf his name^ f,amijy, where- he . 
lives, whlit' he likes to eat/ what gam©^ he likes to ; ^ ' • , 
play etc. Defore getting cn to the/dheck-^ups.. \; , ;\ . " 

3.. >i^ring the check-ups the^isclvers"-yoi^ ".inusfe pvercpme .^^^ 
your temptation 'bo nrompt the ''child V-; You mufet" * 
maintain a '*pokor ^ace" at al;l tiries. " * ' •* • • , . • 



^' ^ ' 4.» your voice and general attitude sHould be :fr£endly - 

'00' . ^ , ^^s^.informaX ^s" possible -.to get- the. best out- of . - 

the child. ' " -r.. ' \ 

» * 5. At no stage rnust he. realise that you are "t^st^ing"- 

,6. At'the first, sirns of f atiVuo yoi^ shoulci all^w the^ 
' ' jcbild to- <ro'. ^ { * . . ' 

• » . 7» E^i^h check-up ^should npt *last "more than 10-15* 

^' . ' minutes. ^ 

1, .One to one -correspondence . ' • ' 

[ \, i ~' ' * ''.r 

, . ; ""' Wgbter^alj ' Peftcils & pencil Sharpe^ejcs-^ (^157^8? " each 

Match bpxes and . DebbXes' * ( jjo' ^ r 

' ^ do V' ). 




Bbttles arid. siopoers. .( 
(tw<>.'sets of pb.jects) 



' * • ProCedurQ ^ Plaqe 7'f8 or" 9) match bokes 3.n a row on th^- table i 
I' ' • ' "^^"^ Give about -12 ^'pebbles (morp than the number of 

• • ^ . jna.tcll box'vs.^la 'Ask,him£o ,^ 

. ' ' > ^ ,*pl^c,o^"ag -many .pebbles as there ^ are niatch* boxes 'f' 
' v.V; * bn'thd tabid. ' ^ ^ - . : , • ^ . ' ' . 
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Check-'-fos - 



^- • • If tHe child ,is ?blG to do this- pi'oc'Qed as follows:- 

i&,ila*thc^ \child is-^look^ on spread- out the pebbles as in 
' ; Pig; '»i. rJow 'ask him ^ ' 



4 % 





Finire 1 • 



o 



if there are^ti-ll as many. pebbled as^Wt'ch boxesi"^ 
If the answer IS 'y«s", 'ask him how he would explain it, say^ 
to a smaller child* If tbe answer is "no" put the pebbles 
back into the first order 'c^nd recteat the question! 

Next colibctr all the.-p(^bbles, as in Fip/a 



- -in . r 




these al^^^as many .pebbles as match 

done e^lier according" to the answers. 
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2. Sorting 



Material; 



Procedure : 




4 large blue squares 

3 large red squares . 

3 small blue-squares 

4 small red squares 

_4 large blue circles 

3 larpe red circles 

2 small blue circles 

3 sm^ll red circles 



(side 5 cm) 
(side 5 cm) 
(side .3 cm) 
'(side 3 cm) 

( d = 5 cm) 

( d = 5 cm) 

( d 3 cm) 

( d = 3 cm) 



Give the qircle^ ^nd the squares: to the child 
and ask him to look at them, touch them etc* 
for about a minute or two. • 

Place two^-blank sheets of paper on the tsible 
so that they 3 re apart, Asic the thild to make 
ttro pilos with the 'circles *and ;Squares, one< 
■pile on- each paper. 

{The child may just -separate the objects 
" arbitrarily) " , ' ^ 

If SQ ask him to nix ijp the things again arid tlien to- 
make 'two piles so that -otie oiie wdtlld be. "different". 
>from the other. ^ ' * ' ^ 

AT- NO STAGE SHOULD yOU CUE 'THE CHILD BY USING THE 
WORDS-. "COLOUR", "SHAPE:',' "SIZE." • * • 

..If/the child is, able to do -tjhis - •sup)ose he uses 
.-^the colour attribute - ask him to, mix up these things 
..again and, try to form two piles' which are- '.different 
/frpm each other and aiso different from the* earlier' 
Sorting. . ■ ^ • ' ' 
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You may cue a child wHo is unable to' do any 
serting oy placing' say:- 



arge red square 



sma-ll '^red circle 



Thils gives him a choice of all three attributes. 
If he is still unable to do this try- 



large red square 



This 
If 



small red circle 



he 



gives him a choice of 2 attributes, 
is still unable to proceed try- 



large reef square • 



small red circle 



which giyes him only the on attribute "colour." 
3. Ordering - (a) Concrete 

^ - M^terial^ Paper^ cut-outs of 7 men of differ/nt heights. 

• The differences in'-.th'e heights shibuld not be 
regular . ' 

' - - * • - , /\ . 

^ . • Paper cut-outs of 7 umbrellas, 'hgain differing 
in size^ to go with the 7 men. ' 
, - ' ^ ^ ' 

• Procedure: Fir^t give the men to the child and ask him- 
^ - ^hat they look like. Now ask him to arrange 
, - • those meri on the table,. DO NOT USE THE V/ORD 
^ 1"SIZE" dr -WER." If .the child is unable to 
' / do^this-ptie him by saying that when they stand 
they should be able to see over the hfeads of 
' ^^^^^ others,?- i.e. no man bl6cks the view of 
- I the either men when they all look in one * * 

: direction. 

• ^ ^; . ; Oice th^ child has done this give him the 
' * • . umbrellas and ask him what they are. Then ask 
A . " ' giye the umbrellas to the men so that 

; they sua i- the men properly. DO 'NOT USE WORDS 
LIKE ^'BIG", "SMALL." 
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Material: 



Procedure: 



4^ Inclusion 



* Material: 



(b) Abstract 

About 12 to 15' strips of - cardboard, ^ of an 
inch br^acl, and of .different .lengths from 1" 
^ to 6 or\^7 inches. The differences in the length 
should not be regular. 

Give the child about 10 strips of cardboard and 
ask him to 'place them on the table fo that they 
look "nice/\ 1^ he does not put them in-order 
suggest that he makes a staircase (flight of 
steps) with the strips, 

DO NOT USE THE V/ORDS "ORDER" "SIZE" "ACCORDING 
TO LENGTH" -SXC. ^ ^ . 

If the child is able to do this give him the 
other strips one at a time and ask him to place 
these also in. the correct positions. 



8 f Idwers' of one kind and" 2 or \of another kind. 
2 kinds of vegetables in thb same ration as above. 
2 kinds, of fruits in the same r^ttio as above. 



Procedure: ' Get the child to 'handle, smell etc. the, flowers 
(fruits or vegetables as this case may be). 
Ask him what he would csfll "all of themV ' ^ 
(flowers). Show hi(||one kind of flower^ and ask 
him 'to name the kind4 Ask him to name the 
other kihd' of flovzer. Repeat this somewhat 
as fo]Llovr:- 

, "These are roses, thqse arcs orchids. Are 
.» all these flowers,^" 'The child would say yes. 

Now ask him "Are there more' roses or flowers?" 
If he says there are more roses try the 
following.^ 
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SUPPORTING PRQF£S3IC!IAL Dv^CW!£l^^^ - 6'(cont<d) 
V/orking Paper No, 4 

' - \ "First I give all the flowers to you and take' 

them back. Then I give aU the roses to 
your friend and take than back, V/ho would 
have got- more?" "Ar^ there ^more roses or ' 
flowers?" ^ * ' 

\ (b) "If v/e go to a flower garcfen and pluck all 
Lhe roses will there oe an^ flowers left?"- 
\^ "I^ we go to the same garden and plilck all 

"the flowers vri.ll ther^ be any flowers left? 
"/ire there :aore>oses or flawers^" * " 

- - .- -K , .R J^klriyagala—; 

_( Ceylon) 



1,7:.1969. 
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SlfpPORTING PROFESSIONAL -DOCUMENT ~ 7 



V?orking.Pape.r. No. 5 



1. 




Some Re^e^ons and Observations to the 
Preliminary Report of t^e Primary Mathematics Planrtin^o: Workshop 



, [ SEA^ffiC Regional Centre for 
Educatxpn' in,.SQdence and Kathrerftatics 
^ ^peVla^g, Malaysia ' * " » 



* 

Dr»^ Jerry' P*. Becker* 
. Rutgers University 



Jane,: 3 96^. 



*Dr. Seeker unfortunately was uaable to attend the Primary. Jfeths 
V/orkshopj hovrever he . visited RECSAM subsequently and kindly 
volfepfeai*e^*to submit comments on the di^ft- report. ^They are 
contained here • verbatim.- ' • ^ , " ^ 
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SyPPORTIHG PR0FE^IONAI>>D0CUmJT - 7 (cont'd ) 

V/orkin^ Paper No, - ' 

♦ 

^ Q VQr vi ev/ • * * * i ^ 

The fo%iwlng comments and observations ire based 
on discissions during a professional visit to "the SEAIffiC Regi'onal 
Centre for Education in Science and Mathematics (Penang, Malaysia) 
July 7 - 8, 1969 and on a reading of the Report -of the Primary 
yiathem^i^Qj_P]^ Workshop ( June 30-July 3, 19^9). 

\I find the Report to contain marjr very inter'esting * 
and valuable sugcjes.tior\s and ideas for upgradirig mathematics, 
education, in Indonesia, Malaysia, Singapore, South Vietnam, 
Thailand and ^Philippines • • 



Pages: . , , ar§ cross-referenced to the appropriate title and 
. paragraph of the "Description of Primary Mathematics Trai<nine 
Course" starting on page 



r 



■.u 
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SUPPORTING, PROFESSIOi?AL -DOCUMENT - 7 (cont'd) 

WQrkin/-^ Paper No> 3 

4 

Part III: Aims and Objectives ^ 

I would emphasise and highlight the need tc examine 
the content and spirit of contemporary mathematics. This wijl 
*invQlvc teachin{^ mathent^tical content tc workshop participants 
and exposing them to various new pedagogical techniques. 

Pai^t IV: Desc ription of the Course 

I v;ould recommend that the outlines referencing the 
system of education in eacli of the cooperating counties be. 
presented in written foa:^nat. This gives paTticipant^\aomething 
t9 read and study and tak^with them. 

I would also emphasise tho^ value in having paiRtici- 
pants bri^g exhibits (teaching aids, models, bocks, etc.)^ to the 
Workshop. Thesfe exhibits can^ then be displayed for a period 
of time, lon^ uHough so that^^iat^ici pants can examine^jand study 
them and .get ideas foi* whcTf^hey could do v/hen ihey return home . 
after the Workshop. - - , ' 

Part 'iV. P : Evaluation Techniques - TCM.l (Course One ) 

Wp.t.h respect to the evaluation, I v/ould hope that 
some infop?mation oould bo collected relating to the attitudes of 
particii^ants. For examploy'-if participants do not already have . 
positive altitudes tcv/ards contemporary mathematics and teaching' 
when' they arrive for the V/orkshop, they should have when tbey 
leav.e.. 

Part V : Participants ' ^ ' 

•It would be highly desirable if participants have 
both a gooci proficiency in- English and at least a Secondary level 
background ^n Mathematics. In fact, these are probably eS;Sentiali 
Teaching experience ia also desirable, but many years cf ' 
experience is- probably not a necessary pre-requisite. Curriculum 
development an^ In-Service institute work are two things that 
bould -be dealt' with , durin/y the Workshop. 
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SUPPORTING PR0FE5SI0I/AL DOCU^^EITT - 7 (cont'.d) 

V/pykin/^ Paper No> - ^ ^ ' • ' ' 

Part IV- C {Teacher Trairii ri,-^ Tochniques ' * * ' ■ 

■ Para. 2 - •, I would make "a stronger statement. 
In-Service education'i>, in fact, essential to.upgrading mathematics 
education. Ther^ simply are 'large members" of teachers that can be' 
reached only through such institutes. " ' T , ' , - • 

'', , ' 

Paj:'a. 7 - Z. believe countries should be encoaraged. 
to cstabl-ich strong national organisations of mathematics teachers 
(elementary and secondary). One" of the big 'problems in upgrading 
mathematics education is good communications. A national organist-'' 
tions with which local and/or regional organisations could affiliate 
• IS one sound approach to tackling the communications problem. A 
natural consequence of such groups or organisations i^ the eventual 
publication of a journal(s) for members.. 

• ■ • 

With respect to Teacner Training . I think the approach 
of bringing teacher-leaders together from the various -countries for 
intensive v/orkshops or institutes is a very good one. ' I woTild 
further emphasise that participants should, realise they are expected 
to return to their sites to initiate the same kinds, of" act iviti-es.- ' 

* ■ * It is also .important 'that the SEAME/C Regional- Centre ^ 

provide a person who will "maintain contact with "those people aftW- 
they have returned to their sites. This person should offer 
encouragement and help them in their work. I know from experience 
th/it demonstration of continued interest in the work of participants 
4» very important. , ' ' . 

» , . *, 

It alsp s^oms important to have an easily accessible 
hi^h quality libra?*/ or resourct^s centrco Such a centre should 
have the latest in films,, books, -teachers manuals, teaching aids, 
etc., from which ^teachers and' leaders in mathematics education can ' 
glean 'ideas. Also, the more 'indigenous materials in the C(«ntre, 
the better. 

* 1 

t \ 

There should also be other kinds of follow-up activities 
such us (a) bring, participants back for. another conference or 
workshop (b) local,\ regional, national, or. malti-national 
Qpnf^rences aimed a^fc i dent ifying-probl ems in mathematics education' 
and possible approaches to solving these problems; V/hat I am * \ 
^eferrirr to, really^ is a need to generate a recognition fnr the 
.need for reform in mathematics education in the various countries * 
and th^ri to building up momentum for effecting: change and then^^main- 
taining that . momenturg. 
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SUPPORTIMG PgQFESSIONia'lX)CUMEHT 7 IcontM) " ' ( ' ' 

. / V?orkin,^* Paper I^o« 5 ' * . ' ' 



Part IV: Time Duration and Staff ^ ' . ; . 

, ' ' 

Another possible approach v/Q\ild*be to conduct *two . 
2-month v/orkshopc for the same set of. participants^, perhaps six 
months apart. The stiy^n^th of this approach is to maintain contact 
v/ith Workshop participants and involve thom^'S.nd maintain contact . . 
with them-oyer a longer period of time. 

Other observatit)ns ' ^ • 

' 1 bclievrr^ many teaching materials 'should "Be available 
t.o pai'tici pants during the v/orkshope The workshop* will probably 
incorporate .formal lectaroG on approprjlatc mathematical^ content • 
These lectures should be delivered by- people' who can, ^ by their own 
teachin^^, demonstrate good techniques in^ped^agogy and '^he spirit 
of -Cohtemporary mathematics and teaching. 

Ample time should be scheduled' for discussions and / 
Ictljoratory work, in which workshop par^Tici pants are actively ^ 
. involved in dodn^; the things teachers should be cloing ^.when they 
.teach** I . ) . ' *' ' , * 

1 would like to see Workshop participants give classroom 
demonstrations of teaching^ to other participants. ,0r, perhaps, 
have* a class of elementary students to v/^om. th^^ "new*^ mathematics 
is* taught by a teacher using the' latest techniques. .Participant^ ' , 
could observe such classes and ge.t first-hand .knowledge of how 'they ^ 
(and the people they later work with) could proceed v/ith the ;new 
ideas in *the classroom. - • * ' \ , , 

^ * ,1 would also like to see parti cipanir-o^^anised symposia 
ducted during ihe Workshop.. Here would* be antDt^pprtunity for > 
j^ants to expr^^ss their, yiews in a highly. pi;of essional v^ay 

of the prominent issues in mathematics education, ^^uo^^ 
ould be chaired by prominent educators ffdm the partdci-^^, 
;tirig countries. , , . ^ . 

r would al^o i'ike to have participants workrvng on 
individual (or grcjup^j^- projects aimed, perhaps, at ihe development 
of indigenous *teach£rig 'mat eriais^ . Perhaps co:|lectively,- 
participd^ts could t^^elop a Teachers Guide .f or u^e in teaching the 
major mathematical concepts presented in elementary scheol. Other 
activities codld also-be organised, such as developing mathematics' 
aohievement .tests. > 
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. APPKIDK A 



' ^ P5/SCHS/1^ 



PROCEEDINGS OF TKE PRIMARY MATHIXATICS WORKSHOP 

3'OTH JUNE - 3RD JULY, 1969 • , ' 
r"' • . . RECSAM - PENANG. MALAYSIA- , 



# ■ 



. Mr. C. Ganasalingam, Pro^^ramme Co~ordinator of RECSAM and 
Co-Chairman of the Primary H^ths Planping^ Workshop^', welcomed th^ 
participants at i1;s first meeting hteld;.at Ihe 4>ibrary Conf^ence 
IToom, Malayan Teachers' College, Penang. He outlined* the _o\)jeo- 
tives of the planning workshop session and the background infor- 
mation of t^he proposed course^ TCMr-1 - Modern Mathematics Teaching 
& Evaluaticxn for Primary Schools, ^scheduled for January, 1971 and 
some of the recommendations of the P^i'm^ry Science Plani^ing Work- 
shop which was held in Manila, June 24'th,'^'1969, . which could be* 
considered at this meeting fior inclusion in the proposed; course; 
The participairts were »then introduced to the "feonf erence.;^ 

\ • 

He then invited Mr. Chin Pin Seng, Acting^ Chairman, Steering 
Ctimmittee, RECSAM to "address the meeting dnd*'_to^iair the_jrirst 
plenary ''session. Mr* Chin in his welcome awidres.s to tlie 
participants remarked that this' was the first time that all 
participants arrived on. time to attend ^the workshop session which 
augered well for the^ future. \ ^ . ' 

' V • . 

The'plenary sessions '^would be -chaired, alternately^by Mr* Chin 
Pin Seng and Mr. C. Ganas'alingam* . ^ ' 

Dl». Geoffrey Matthews and Hr. . Howard^ Poncannon made some 
sugg^istions on v/hat to include in and 'howVto conduct' thfe proposed 
courses. '('Supporting Document 3 & 4) 



.2. Election of Secretary' and' Rapporteur 

Mr. ,Wong Hee Sing of Singapore and Mr. Hikmat of Indonesia 
• wei*e ele/cted Secretary and 'Rapporteur respectively. 



3. V/6rkirik ^ Papers 



Reference mkterials 
background information a|nd discussion 
p&rti^ci pants 



documents and 



i/orking pkpe^s for the. 
w^re distributed to the 



I 
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A.-- '"Belegates from' member; cocmtriee gave. accounts on Prooecte 

* "and -attempts towards .curriculum reforms in pr>Mary mathematics 
• ' in their .wn countries respetetivcly.- (See Supporting Docuyient 

5. Work Sessions ^. • . . , , 

The meetihg arrived af some -agreement on how to planjiOie 
course. The participants divided themselves into two groups 
-inorder to recommend guidelines in respect of the Phxlosophy. 
the basic principles, $he form a^d programme and 2fllTZl 
pf .the proposed^ourse. (D.etails of the recommendations are ■ 
given in "Page 8- pf jbhe fep^rt)^ ■ . 



Adoption of -Report , ' ■> 

"The report' as drafted -was adopted. 
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Indpnesia: 



lialaysia; 



PRIMARY MATHEMATICS WORKSHOP 
Penal3g^ MsuLaygia. 
June- jo July 3t 1969 

PARTICIPANTS 

. la?. R. Hikffia-^ , 

*iSepretary 
Educational Research and Development i 
Djalan Dipati.Ukur 65i ^ , ' 
^^dun^..' ' ' 

Mr. Baharin Shamsuddin 
Ministry of Education, ^ 
.Kua^ Lumpur. 




Mr* ^Chin. Seng 

(Acting-' Chkirman - Steering Committee RECSAM') 
c/o Techy-cal' Te"acT>er s^J .ggrffae^e, 
.Kuala Lumpur. J^* 
* 

Mr.^ C. (Sanasalingam 

(Programme Co-ordinator RECSAM) 

c/o Malayan Teachers «, College, 

' Penang^ 
' * ft . 

Mr-. ^♦B.. Slattery 

(Contultant - RECSAM.)" , 

c/o' Malayan Teachers' College, 

Penang* " ? ^ * * 

' Mr. J.B. Vinniasingharp 
Federal Inspect ar of School, 
Jalan Maxwell, , 
Kuala Lampur# - - 

1 ' ' 

Mr. Hacir Zam i 
*Day Training College, 
"^'Penang, . '! * 



.at 



^m* Cheah'Tat Hi 
MaJayan Te^cherd,^ College, 
P€n^g# ^ ,' ^ 

Mrf.{ Ta^ Benfe The'am 
Mal^ayan Te£|bhers ' College, 
Penangir . 
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Malaysia: 



Philipi5ine&: 



.Mr . L, H. " Prederi ck© 
Harayan teachers?. College, 
Penang. ^ 

Mr. Uim Ewe Jin . 
Malayan Teachers' .College, 
P'erijang. ^ * . ' ' • 

Dr. G. Converse 

Malayan Teachers \ College, 

'Penahg> 

Mr. Chong Thin Huat : 
Malayan Teachers ' -^College*, 
Penaftgr 

Mr. Mohd.' Dhami^s 

Malayan Teachers-*'^' College, 

Penang. 

% Efrain .E. ABracia * 
Scrence Education Section, 
Burete-u of Public Schools, - 
Manila. ^ ^ ^ 
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Singapore: 



Thailand; 



Uriet 



nam: 



Ceyl^: 



Mjv/ Wong Hee Sing 
Peachers* Training College,- 
• Singapore. 

, Mrs. Chaweewan M^atap i 
Supervisory Ujiit, ' ' \ / 
Elementary & Adults Educati'on,- 
Hinistry of Education^ ' ' 
Bangkok. * r " , . 

Dr. Nguyen Quy Bong ' ^ : ^ 

Prof, of" iiJducatibn, 
Technical Teapherd College, • ^ ;• , 
^ ' 280 Thanh Thai, , * * ' ' ' " ' ' . 
Saigori. ; ' ' *\ 

I Mr. K.R; ^ Ekiriyjagala - | 
^ Maths .Ourricu^ub Develoijment Project, 
Ceylqn »TechnicalL CoHe^e, ' ' 

I 56/3 Miri^an^ RlWd,* ' / . \ ' - ' / ; 

Nu^egota, |, ' ' J-''- ' 

' Ceyion* t , ] ^:v- V 

Mr. Chandrasena Hettiaratchy ' ."^ • 
Science Currioalum Development Projei^t^ 
Ministry of. Education^ ,^ 
M^l^y Street, . / >.V 

Ceylon. " , . ' »- >.*->^- 
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V 



APPEHCIX - B (coiitM) 

AAAS: Mr. Howard Poncannon 

Consultant, | 
1500 Ma'ssachussette Avenue, 
N.W. 

' . -Washington B.C. 2005, 
U.S. A. 

U.K.: . Dr. Geoffrey Hatthev/s 

/ Consultant/, ' > ' / • ' | 

Prof, of Mathematics, 

Education Centre for Science Education, 
^ ' Chelsea College of Education & 

Technology, . ' 

Bridges Place, 
Pulham/" 
London, S.W.6. 

Peace Corps/Malaysia; Dr. Richard P. Salinger 

Associate Director^ 
Peac'e 'Corps, " , 

/''^ Malaysia. * * 

U.S. A. /Princeton University: 

..Mr.. Kbh Tsu Kaon 
J "Princeton University, '* ? 

,New JejTsey, 
U.S.A.^ . 
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WELCOME ADDRESS BY MR. CHIN PIN SENG, 
ACTING CHAIRMAN, STEERING COMMITTEE 
RECSA^!^ • ' 
30th June 1969. 



Lady & Gentlemen, 




I It gives me great pleasure, on befialf of the Steering 
.Committed, RECSAM to add my welcome to that extended l|o you by 
Ifr. Ganasallingam^, the ifroiramme' Oo-ordinator of RECSAM on the | 
commencement of the planning 'session of Mo)cJ.ern Mathematics Tekching 
and Evaluation for Primary Schools, today at the Conference Room 
of the Malayan Teachers'. College* Library • 

It is gratifying indeed to mention that this wais the 
;^st time that all the participants and observers from within 
5ultg.nts and advisers outside the regioii ever arrived on 
yany sds^ion convened by RECSAM. In Jhe past^ due tp 
cajsyjjnsta^ices beyond control full attendance ^t RECSAk's meetings 
oY courses always 'eluded us and we had not hoped to se.e you all 
at today*s session. 

' Much progress has beep achieved by advanced and 
dieveloping countries in science curriculum reforms f or ^ second^ary 
abhoojs in the last fifteen years. Attention has been focussfed 
on the improvement of elementary science teaching in recent years. 
As. learning is a continuous ^process right from birth no learning ' 
at secondary level can be really Qff^ctive without curriculum * , 
reforms in elementary scRools;. > ^ 

- • - » 

It seems to me that the main aim .of *mathepatics ^ 
teaching today is .to enrich the mathematical experience of the 
young child through open-ended activities and to develop his ways 
of thinking on relationships of things, numbers an4 classification 
of objects, etc. 

is difficult to define MoS^i^n Mathematics. It 
means more than just the 'mere acquisition of computional skills 
in alriljhmetic. ^Arithme'iicaL^ 6omputati()n cannot be sei>^rated 'f rem 
ether mathematical activities^ such as number relatioaghips. 
Modern mathematics is not just a list of. new tc/pkcs Like set theo:^y 
tat *it is!!associ^ted with the vast arra 



e 'worthljthinking about in a mathematl 



cal-way. 



lilathemati'cs is the creation of the human mind and 
because of its flexibility it can be designed to do any job# 
Computer mathematics is an -example. 



y ,08f thing* anli| events tha^; 



'A 



I 
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Children are also creative-^reafufes ift their ow^' 
mathWtical wajT. Their young creative minds could be nurtured 
through mathematical experience and activity of a wide range. 
The tr^itional method of teaching should give way to the new 
Imethod >s^f learning based on an informal treatment of topics int 
order toN^velop in a child a flexible set of procedures for ' 
handling situations involving numbers, .space, etc. 

. ■ * ' • 
I would like to record niy appreciation and thanks'^ 
to the Principal of the Malayan Teachers f College, Penang for 
his.kmdness in lending us the Library Conference Room" for today's 
session and for placing the facilities of the cbllege at the 
disposal of RECSAM in-order to ensure that- all participants have 
a pleasant working environment. His prompt co-operation has 
contri*buted to the success of RECSAM programmes to a' large extent. 

■ ' I would like to offer my thanks and congratulations 
to the Department of Education of. the Republic of Philippines an^l 
the participants at the Primary Science Workshop held in Manila , 
last week for the comp rehensive report on the" Modern* Science 
Teaching and Evaluation for liJiementary Schools, which was produced 
m record time as a document to be tabled for discussion at the 
P ^ sx on 

because primary mathematics and science courses to 
be launched next year at RECSAM have much in common in respect of 
learning processes and philosophy, 

riiopo all of you v/ill fioid your brief stay in Ptsnetng 
pleasant and enjoyable as this island is well-known for its 
friendlinpsa and scenic beauty, * * 




cps/hjk. 



' I I 



I 

I: 
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' ' . A brief description of the majqr functions of the 

^ ^ ' '^SS&MEC Regional Centre for Education in Science 

and Mathematics* 
J», . ^ — ^ 

During the interim of Centre operation — the 'draining 
and Spfefial Services function will necessarily be carried on. in * 
parallel with ^'•( and perhaps soffijewhat i2tdependbntl^,from) the 
Research Function. As a Regio.nal data base on local resources and 
materials, telching technique^ and instructional materials, etc. 
is established ctnd evaluation pi^ograms conducted, the Research 
Group, in concert with Training, would begin. to establish new 
guidelines and revise stilpject' sucea 'content ftr' the trainiiig 
activities of the Centre. The research function would trien (quite 
properly) leaui the ot,her Centre functions in terms of providing 
relevant inputs (other than pure subject -area content) to them* 
This function would also work with Training to set up general 
evaluation guidelines plus more specific course evaluation programs 
and to deyise methdds to obtain feedback on course effectiveness^.** 

Major Functions o*f Research and Develbx^nfent ' * 



Research iiito Guidelines for establishing National 
and Regional Science Education policies. - 

Technical .awareness of Regional Scientific Research 
and Development progr^s; 

Advisory role - adaptation of scientific educational 
Research and Development information to' serve 
Regional needs. 

Sjipport and consultation iBTestaMdsJiment of National 
Science Centres and Na'tional Scientific Reseatrch 
and Development policies. 

Long Range, programs ^to provide guidance for Regional 
ScieAce Education policies and Guidelines for futiire 
co-roperative Research and Development programs# ' 



Re 



ional 



* Excei?pt from Final Development Plan for the SEAMES 
Centre for Eduoatidn in Science and ^Mathematics Paift 
Operaition Flan, November,!, 1966. , 1 ' >] 

*^wo kinds of evlaluation are hence^ involvedj 1) Evaluation of 
syllabi* as to Jontent, relevance of examirjationv etc, 'and 
2) Evaluation qf the effectiveness' of Centre j)r ejects in 
general. * . \;' - 
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APPENDIX D ■'(•cont'd) ' ' *• 

" fnf'Sf ? and'coursea in methodology of .Research and Development 
and. Evaluation (co-ordinated with Training Division). 

" f«!o4?'"^"* principles of evaluation, specific evaluation/ 
' ■ . -"f^ Centre's Tra3.-ning programmes, . - C 

' projects' ' an-d^^^ssistance in planiung fut^e pilot - . 

^ ' " . : ' ' 

- Keeping up to date with new^ecllnological .aid^ to education 

.?6 Re^i^i^ri "^^^^^ appropriateness for applica:tiofa 

•to Regional problems: , i t , 

• ■ . ■ ; 

• These includes: educational television, teaching machines, 
programmed and computerised instruction, future use of computers 

. for research and development for adihiriistration,. for storage, 
retrieval and distribution of ^inf ormation, add fJr student 

, tes.tiQg (as currently being, done by Malaysia.) 

- Research int'o Instructional Design, "(translation of relevant . 
scientific knowledge intoans.tructional practices) , curricula 
development and evaluation, techniques. -v . • . ' ^ 

• Rejear,ch in co-operation with Special Services into equipment 
and instructional , materials needed to supplement new syllabi - 
.including such specifics as: . • J' . 



a. 



b.. - 



- to develop apparatus and equipment- for" science and' 
mathematics teaching and "to advise -on impfdvis at ion 
and construction of teaching Wdterials "from loW-iy 
available resources within^-the region. • — 

faijest and- evalualie the suitability "arid effictive ' 
use of such protj)type 'equipment -am provide manual^ 

teachers^ -g.uides . with; the lasslstance .df the ^ 
Research and JDevelopment ■'Division. . • "* ■' 

c. J- to disseminate, information ok tho suitabili-ey and^ 

use of such locally produced equipment to schools * 
and education, authorities and other interested - 
partiesj. . • ' . - r , j ' j 

d. - work with Special Services to'canstructisuitable 
. .1 P^?J°i*y:'e scio^bo kits' to match syliabi .-f of— [ 

multipli (Experiment for use in rural schools. ; 

- Provide Btipport ."to ^Speeial Sei^vices^ in?*dV»elo])menJe 
of mobile (travelling -units to. illustrate effeitivQ- - - 
uae-of such equipment in. teacMrig- science and ' 
libejnatics*..' . .' ' ' ■ 
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SpQoial Services v ^ * 

^ The Special Services function of the Regional Centre would^ 

c^ter to the following main areas: i 1 ^ . 1 

V ^ I V I 

(l)- Pr9vision of consultant » services t'o help solve 

"certain national problems in fcuroriculuro- development, 
* * . adapiJI^bion, evaluation, ^c# 



I 



(2)/ Assistance to tlafcional programs "in* the development 
^evaluation of prototype ecyuipment and instructional 
materials f r^om ^o'&^ l ly available resources • 

/3) Specialist suppprt in planning ^Sciencfe Pairs, 
setting up exMbits and' museum's, etc* ' 

' ' ^ * ^ j : ' 

(4) Inputs to Regional projects base^ on .knowledge of ; 
special National problems. ^ '* 

It has become (Evident from t^ie National and ^legional 
Seminars that many specific N^ional probl-emg can best be solved 
by sending *a specialist to the problem ra^^^her than vice-^versa# 
Som/ problems the delegates believed could best be solved on a 

.onal basis will require technical assistance f rem the Regional 
'e. Hence this function^ will probably start out by providing 
sjfejDiali^t consultant "keryi'fce t^ the member countries as required 
^y the4;r own peculiar njeeds^in Science and Mathematics edu6atio^n»' 
•►Tliese services might ta^e the f(jrm of special short cotrtaes, 
workshops on instruotionl.1 materials in the^design and ^fecljive 
use of improvised laboratory equipment from resources locally * 
available, or might be mare directly 3:^elated to the solving of 
specific pi^oblems. ~ • • ^ * ' 



mtre 



Information Center and Clearing House 

The major activities of the Information Centre, as 
have evolved from the Various Seminars and Third *Task Fov^e 
meeting will include the^ f oll ov/ing: . ^ * - 



- Li 



they 



rary H inducting iooks,* references, journals, 
subject -aires, jpuiletins^ reports and! abstracts of 
rej)orts (f®^ 'each subject area ai)d multi- 
3.i£,ciplinefi subjc^cts).. ;j ' ' 
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- Reports Production and -Distribution Centre 
fjor lo&ally .generated material; Aewsletters, 

7 monogEaphs dnd o|her, items. 

- Graphic_Arts and .-instructional materials' 
fabrication, * ■ , , 

] I , t I I . 

- Audio-VisuaL Aids Certtro,, 



» 



- Support i-o the Training, Research' and . ' 

. Development, and Special -Service's Functions ' ' • 
* • ^ as required. , - . 

" < * ^ ' 

, , Public iRclations responsibility, including 

• jiress i\oleasos, publicity, etc. '• 

r«r,.h. ■ '^^^^'J^**^ Relations function of the Informa'tion 

.Centre is critical .in /hat it will in effect help create -the » 

Kcl7J!t]/."'^^>°i RegioU Centre through its public relations 
l^SZ'^ -^^-'^^ newsletters,- reports and other disseminated . 
InTll t This function is therefore vital t o long range^success ^ 
and should be plefnnod a^d staffed with extreme care. - ^ ' . 
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1. History 

^,,. A. Feasibility Study 1966 

.1.1 'During the parf of l966,^.S£AMeS appoiht^ed a Feasibility 
Team; composed of T}r. w/ Eilers, RepresVhtative of Asia 
Foundation, Malays i'aj Dr. H, ^ncanno'n of the National 
Science Foundation, WS,ted Stabes of^America and Mr, 
' ^ C, C, Little of the S^^er'Scieice Institute Programme/ 
USAID/ED^ India, to condbict a p/?eliminary study relati 
' ^ to a proposed Regional Centre Jror^'^ducat ion in Scienc ' 

and Mathematics for South-East Asia. The Report of th\ 
'^^^iljility Team*w^s examined at the Technical Worksh^s 
h^id in Kuala. Liunnur./ Malaysia, in July 19,66 and further " 
discu^s^d by a Select Committee of Permanent Secretaries 
of the Ministries of Educatiop of member countries on 
yl7th to 21st October, 1966, . in -Bangkok. This proposal' 
together with np.ne other proposals .were then presented 
to. -the Secphd Cbijiferetice of the Ministers of Education 
held in Manila in ^Jovember 1966, at which Indonesia ^ 4 
attended for the first 'time, ' 

• ' * . ; ^ 

Five regional' oro.iects were approved a.t th^s Second 
Conference, namely the Asian Institute of Technology in 
Bangkok, Tropical Medic/Jl Centres in the member countries, 
a Regional Centre for Agriculture at Los Bancs, Philiopines, 
a Regional Englislt Langu^^^e Centre at Singapore and a 
Regional Centre for Education in Science ^nd Mathematics at' 
Penang, Malaysia'*/ • 

^'irst Pre-Prtf.ject (interim) Phase May to December 1967; 




1.3 



In May 19^7, the Steering ^Committee for the proposed Regional 
Centre- for, Education in Science and Mathematics^ con5)osed of 
,two delegates .from each of . the six participating countries, ' 
held its First Meeting in Penang, Malaysia. At this First ' 



Meeting, the Steering Commitjteo , recommended i a h\id^( 
US$72-4S^3 to carrv out certain pre-^project actlVitUs uu 
enable it to. identif v the prpbleiTi.s of teaching Scisnce and 
Mathematics in thi$ regioi? and td'prepare a Pla'ri 4f Opera- 



nt of 
ies to 



tions 



for 



the R^^ional Centre < 
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APPENDIX g (Cont'd) ' ' 

..1.4 Following upon a request made- to the U.S. -Governnient 

• through SEAMSS for the necessary funds to carry out these 
pre-project activities, a letter of agreement was signed on 
the 30th June 1967 between the Hon'ble The Minister of 
Education, Malaysia, and the U.S.A. Ambassador to Malaysia " 
approving a budget of IJS$50,-000 towards financing the 
. , following pre-oroject activit-ips of the ^legional. Centre fol 
the interim phase, July" to December 1967, 

^ . 1.4.1 TTje First Meeting of the Task Force, comoosed of^tCjM- 
» level educators from the member countries,- represe^ing 

the five subject areas of 'Biology, Chemistry,* Elemen- 
tary Science, Maj;hematics and Physics, at Singapore 
' • from 26th to 27th June, 1967, to dra^^ up guidfe-lines 

for National Seminars in Science and Mathematics to 
be held in all -meniber countries, 

1.4.2 Six National Sejninarsf in Science and Mathematics in 
■ participating countries were held between 

July 20 and ■ August 15, 1967. 

1*4.3, A Regional Seminar in Science and Mathematics at 

■Penang, Malaysia, from 12th to 15th September, 1967 
attended by five del^pates from each- of the six ' 
. member countries to study the reports of the National 

^ Seminars and to draw up programme activities for the 

/Regional Centre. 

1.4,4. The Second ^Meeting of the Task Force in Penang from 
16th to 19th September 1967 to draw utj, a Draft Plan 
of Operation^ for the Regional Centre. 

1.4,5 The Second Meeting of the Steering Committee held, 
m Bandung, Indonesia, from 16th to 19th October ' 
1967 to consider the Draft Development- Plaii of 
Ooerations for Submission to the Third Conference 
of Ministers of P>iucation. 

Second Pre-Pro.lect (Interim) Phlse --January to June 196Ri 

1.5 At the Second^Meeting, the. Steering Committee aoproved the 
pll]^l''?!Z.^^^l Development Plan, prepared by the Interim 
Project Office, for submission to the Third Conference of 
Ministers of Education in December 1967. At the same time, 

. it requested extension of the' present interim phase to 
June 1968 in order to refine the Draft Development Plan and 
to work out details qf the various specific proposals, 

. . including the Architectural and Engineering Studies. 
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'1.6 The Ministers of Education (SSL^U^EC) at their third 

conference held at Singapore, February 6th - 9th, 1968,- 
approved the Draft Development Plan of the Centre and 
al^o approved the re,quest for the extension of the 
Pre-project Phase to June ,1968 in order to enable the 
-^-^^ro^act,- Office- to refine the Draft Development Plan 
and to work out the details of the specific projects 
in the plan. 

1.1 At the Third Task^Porcq Meeting Held in Penang, 
^ April 30 - Kay 3, 1968, finalized project proposals 

' were developed by the Task Force, assisted by a 
. • number of key consultants. These finalized project 

proposals are contained in Part II - Supporting 
Documents 'of the Final Development Plan, 

"i • - . ■ * • 

' 1.8 The Third Meeting of the Steering Committee held in 
Manila, Philippines in May 27 - 30, 1968, considered 
the ^fined Development Plan and approved the plan 
SLfter suggesting some modi'^ications* 

D. Interim Centre (First Phase) 1 July 1968 ^ SO June 1969. ^ ' 

A funding plan for the Centre was developed by the Minjetry 
of "ducation, Malaysia. Based on this ^undinp plan the * 
Refined Development Plan was further modified resulting in ' 
the Fifial Development Plan'of *ths Centre. 

In August 1968 the Malaysian Gx>vernmenfc organized courses //^ 
in Integrated Science and Nuffield biology, .CJhQi^istry and 
Physics coursed. Nineteen partipipantS from SS&MK3 • . 

countries attended these course;^ with' their 'Ifel^ysian 
- colleagues* ... :• . . • - -.^ ^ 

The Fourth Meeting of the Ste^r.'ng Conirnittee held in Bangkok, 
Thailand on Nov. -l - 9, 1966y/*a^pprov(5d''the Final Development 
Plan of 'the 'Centre. • ^ ' t" . , 

The Fourth Meeting of .the 1 J^akarta, January 1969 

• * approved the revised plan. ~^ \ » ' ,^<^ 

The Fifth Meeting of the Steering Committee^ held in Tokyo 
from' March 31 ^< April 7^ 1969, decided that to prepare for 
the final, course to be offered by RECSAM^ a Primary Science 
Planning Workshop be held in Manila- on April 24 ^'28^ 1969. 



' ... /" 
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APPDSDIK F ' • ■ . 

' . BIBLIOGRAPH Y OF RECSA2< PiEPORTS* , " , ' - ■ 

1. A Preliminary Study Relative to a Proposed Regional .Centre for 

Education in Science^ and Mathematics' for South East Asia • • 
SEAHES/041.02/F3 dated June_7th> ,1966.. * . _ _ 

2. Final Report - SEAI-IES technical V/orkshop. SEAMES/TV;/7 July 1966 

Kuala Lumpur. ' . 

3. Presentation of the SEAilES Proposals SEAMES/IW/7 July 1966. ^ , 

4. , Final Reports of S.E.A. Ministers of Education Council Conferences. 

(i) 1st 'Conference - snth November 1965 - Ban^ok 

. (ii) 2nd Cojiference - SEAfffiS/S-IC/7 - %vember -^l^t*^ - ?8th, 1966. 

(iii) 3rd Cqiiference - .SEAMES/TIC/7 - February SiK - 8th, 1968. ' 

(iv) ^Ith Conference - SJMES/TGM/7 - January 7th - 10th, 1969. . 

* " ■ ~ • Volume. I &' n; 

5.. Reports of Steering Coranittee Meetings for the Regional _€enti*e fdr 
Education in Science^ and ftet hematics. ' " . " 

..- • » 

• .(i) 1st Meeting - 23rd to. 25th May, 1967,- SEAiffiS P5/feCMS/4 

(ii) 2nd - 16th to l'9th October, 1967- - Bidnnesia P5/SCMS/11 

(iii) 3rd . " , - 27th t^.30th May,. 1968 - Philippine? P5/SCMS/13 ► 

. .. (iv) 4th - 7th to 9th November, 1968 - Thailand P5/SCMS/15 

(v) 5tW . - " - 31st March tn 7th April, 1969 -/Tokyo P5/SCMS/16 

6.' -Reports of the Task Force- Meetings for the Regional Centre for 
Education in Science and f-fathejijatics. . ^ ■ 

. (i.) 1st Meeting - June 28th - 30th, 1967 - P5/SCMS/6/TE'/l ' . 
(ii) 2nd . " - September 16th - 18th, 1967 - .P5/SCMS/6/TF/2. 
(iii) 3rd " April 30th to May Srd, 196p - P5/SCJ*{S/TF/3 

Reports of the National Seminars on. Science and Mathematics held by:- 

(a| Indonesia V-- August 5- 4^ 1967. ' *\ ' 

(b) Malaysia ^ - " ^ 9 - io, 1967 

(c) Philippines - > 20, - ^1,, 1967 

> (d) Sine^apore-- " .1- 2, 1967 ■ , ♦ 

, "^-(e.)- Thailand ] 9 -'lO, 1967 

(f ) VietnaiT^ " ' 10 - 12, 1967 

^mosb of these reports are av^afele directly from the RECSAM Project Office^ 
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8» Report of the Regional Seminar on Science and Mathematics held= 
m Penang - September .13th - 15th, 1967. ^ ' , 

9. Final. Developn^nt Plan of *he Regional Centre for Education in 
Science and Mathematics: . "^aoion in 

(i) Part I Operation -Plan --PS/SCMS/W - November 1st, 1968. 
■ ^^^^ '^^96? Documents - P5/SCMS/14 - ffo^er 1st, ' 

10. RECSAM Workshop Reports « ' , . " 

. (i)* Primary Science Planning i/orkshop - Manila 

' ' ' "* - ^une 24th - 28th; 1969. ' 

^ (ii}' Primary Mathemal^ics Planning Workshop - Penang . 

June 30th - July 4th,' 1969, 

11. NeKsletters: Nq. i ._ Juiy^ ig-g?, ^ ' ' ' 

^ • * ... • ' 

. _ _. Wo. 2 - January. 1 968. . 

^to- 3 - June, 1968. 
No. 4 - April, 1969, 

« 
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.I^^PORT DISTRIBUTION ■ ' • - 



' (1) 1 copy to' each participant^ « 

(2X. 2 copies to each member of the International Advisory Council 

(3) 6 copies to US,A.ID/Bangkok. 

(4) 20 copies to U.S. Embassy, Kuala Lumgur., * * 

(5) 1 copy to each Steering Committee' Member. 

(6) 1 copy to- each Project Direc;tor. ^ 

(7) 1 copy to each Task t^orce Member. • V - 

. , I- ! 

(8) 12 copies to each Chairman, National C^oordinating Committee^ 

(9) '6 copies to* British Counci,l, Kuala Lumpur. 

do) 5 copies to Director of SEAMES, Bangkok. ^ ' . - • . 



(11) 1 copy, to each Consultant.' v 

(12) 7 <^pies"to Permanent^ Secretary, Ministry of 'Education, 

' ^ ' *r Kuala Lumpur, Malaysia. 

(pv 1 copy to Chief Education Adviser, ' - do - . 
Cl4) '1 copy to Deputy Permanent Secretary - do - 

(15) 1 copy to Cfiief Organiser '( Hatha) . * do - 

(16) e copies to -each Chairman, National Maths Seminar. » 
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